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Foreword

Some of the main issues in current edu¢ational debates are concerned with
the core curriculum, the leaming of skills, and the balance between content
and process learning. These are closely related issues, for many intellectual
skills, most obviously those of communication and literacy, arc vital to
cveryday activity and arc rcadily scen as part of the core curriculum. U is
well recognized po. for example, inWonecmd with languagce
across the curriculum, that such skills are scparatc Lumculum compo-
nents but pervasive aspects of all school activities.

Ih the same way. many would press for the skills associated with thinking,
‘enquiry, and problem-solving to be accorded a more prominent place in the
core curmiculum, again not as separate units of study but as integral to many

+ orall school activities. However, just as many communication skills need to
be taught, so. too, may thmklpg and enquiry skills. This book is concerned
with such teaching. - . ™.

There have been many attempts at te\chmg enquiry methods, that is, skills
concerned with constructing knowledge froam available information and
searching for new information. Ther have been similar attempts with
teaching the closely related skills of problem-solving, those concerned with
_ putting available informasion to use. Indeed. problem-solving is mosi fre-
quently secen as a form of enquiry. However, the career of such 'skills as
feasible curriculum components has been a thequered one, as Dr
'Whitehead's review shows. Apart from the problems that gencrally beset
educational innovation, attempts at teaching enquiry skills face at Icast three
important difficulties. . :
First, there is often uncertainty in a particular area as to the exact nature of
.enquiry skills or problem-solving. The best way to demonstrate -this diffi-
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culty is to invite the reader to compose-a number of t€5t tasks which would.

indicate whether a grade six child is demonstrating some agreed level of
enquiry skill. Itis clea‘r that such sk:lls are much less easy to assess, dand €ven
.to specify, than the skills of, say, readmg’ and calculation. It is indeed much

.. easier-to recognize the solutlon toa problem or the staterient of a_principle

'
-

2

”-
- .

gamt.d from enquiry than itis to recogniz quality or-appropriateness of
the steps taken M thé procegs of enquiry lts%z' Fi‘)r this reason, teaching most
-frequ emly focuses on the ¢roduct rather than the process.

ondly, it is uncertain whetheg enquiry skilis thst are appropriate for

oné area of knowledge are suitable for others, or whether such.skills are

. general from one aspect of a particular subject to another. The enquiry skills :
of sciénce for example, are i many ways different from those of soc:al
studies. One of the tasks of the primary sclool would seem to be to 1dent1fy
and ‘teach_ the common and basic element% of the enqmry process across

. differenf content boundarlcs.. .

]

.‘t

-~

Thirdly, there is the question of how the process of enqunry can ‘best be
taught, or indeed whether it can 6r should:be taught at all. The art of enquiry
or of solving problems mtght well be some:natural process that matures as
_one gains more experience of the world developmg in each person accord-
ing to his natwe ablhty Alternatively, although we may learn to learn and
discover how to discover essentially . through our own devices, we may
develop these skills all the betterthrough systematu. opportumtles to practise
them. The amount-of practice may well be the critical factor. On the other
.hand, just as other skills can be analysed, and efficient teaching programs
based on component skills devisedR&d it may be with the process of enquiry.-
-If this last alternative is the case, there is a clear need to develQp these
efficient téaching proc_edures /(o S

It is these three major questions which form the main themes of this book.
oNot only are they analysed and the literature- reviewed from a vanety of
vantage points, but the expenmental study described offérs an important-
contribution to. their further analysis in terms of social studies teac ing.

There is no further need to comment on the substantive issues raised, but
one mcthodolog:cal issue deserves attention. The researcher concerned with
precnse educagonal gquestions has an*unenviable task. for so frequently the
Lonstramts of school life. rightly, We strict experimental work either
lmpractlcable or undesirable, and. in any case, uncontrolied variables usu-
ally make inferpretation doubtful. Even the-weaker demands of correlational - -
studies  are dften not-adequately met, anll frequently the only Justifiable ’

{," approach-is the detailed case stydy. However, there age cases in whic_ﬁ the

an- - =

- . - -



nature 0f the questlons deserves a st.rn.ter experlmental approach It is then
up to the researcher to &xercise both care and ingenuity in carrying through a
deangn which does not do violence to the richness of the constructs or the
particularities of situations or to the human factors involved. Here is one of

those- cases in which such a design seems to have been possible. -
- . . 2} .

32
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. Introduction =~ = . o 2
o " ' it
. the chzld must leam to cope wuh a naptdly changing environ- - i%\
ment. To do this he must be able 1o view his role and those of others N
in an objective way via the test of evidence. It is believed that this B
ultimately will be achieved if the child develops and reﬁnes his - 3}
" knowledge about'the social world, andleatm the process of inquiry ~ |
through using it, so enhancmg his abzlity to think in a ratzonal ;
manner. These, three factors are closely intéerwoven. : CoE
,(Soccery m Vtew, Vnctona Educat:on Depart:ment 1974: 6) SRR :
. RS
L

The |mprovement of thmkmg as an objectlve of Soc:al Studies. teachmg
recewes strong emphasis today. Suchan objcctlve is not new and can rea y
be traced to Dewey: at the beginning of the century and to other writers befi re
-him. Dewey (1916: 170) wrote, ‘The sole direct path to endurin unpro # -
ment in the methods of instruction and learning consists in céfitering u n;‘-j
. the conditions which exact, promote and test thmlgng This theme. underl;és .
. » many of the new Social Studies programs developed recently both in Ttl- _
stralja and overseas (Queensland Education Department, 1972; Treznge, .
£1974; Victoria, Education Department, 1974; Western Australia, Educatlon'-_
_ Department 1974; Crickmore & Lelghton 1975). These programs almeﬂ to
- help the child think in a systematlc and rational way about the world in whlch .
’ he livés. The child is encouraged to solve problems -to engage in the prol.’.ess' E

of enquiry, and/to seek reasoned decisnons The learner ‘is ‘helped- totask -

. questions, . gather- information, seek alternative solutions to problems
evaluate information and reach decisions: all facets of .enquiry ., - o
Why this attention to enquiry, to problem- solvmg behaviour, to rauonal B
, thinking m Soc:al Studies cumcula" Such behavnour is seen as part ef the

™

n . . e
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procedure for coping more effectlvely with socidl change. In a soaiety .
' experiencing rapid change, Social Studies educators believe _a child should
be put in the position of being able o evaluate the theories and conclusnpns of
others without. being a slave to them. Each individual should be able to
‘determine his own behaviour and bear responsibility for his own actions.
While accepting thdt non-rational eleinents are part of our common human- .
. ity and that there are other relevant values in education, curriculum deveTop-
. ers espouse the view that rational behaviour and procedures enlarge know-
ledge and provide a way by which individuals may more readily control their
own destiny (Fish & Goldmark, 1966; Taba, Durkin, Fraenkel &
McNaughton, 1971; Banks, 1973). To this end, Social Studies programs
" advocate the provision of experiences in the process of enquiry. . _
~ Underlying the advocacy of enquiry is the assumption that school experi-
ences can make a contribution to the development of abilities of enquiry.
. According to Societvin View . ‘a chll‘d s intellectual abilities are not fixed but
. "can be enhanced thpough™ the use of appropriate learning experiences.’
. (VlCtOI‘la Educatlon Department 1974:11). Earlier, Taba (1966), in taklng
a similar position, noted ‘the very fact that thinking has f’gured as an
" educational objective and the frequency with.which its central importance in
- the educational enterpns@ has been invoked presumes that the capacity to
think can be systematically fostered:’ (Taba, 1966:31). From such an as-
sumption, various programs have proceeded to detail teaching strategies and
develop materials. which the authors believed would achieve the stated
objectives. Little research has been done in the area of Social Studies to -
" investigate the assumpuon . _
The present study sought answers to the following general questlons Can
students be trained to apply the enquiry process? Will the training transfer to
Social Stgdles type tasks which differ from those experienced in class?
Should improvement be noted, how durable will be the success? To find the
) answers to these and some subsidiary questions, two trammg programs were
developed and implemented with 216 grade six children, drawn from six
primary schools located in middle-class areas of Melbourne.
1In the following chapters issues related to the background of this research
are examined and the results of the research discussed. Chapter 2 explores °
“the nature ©f the enquiry.process and the ability of primary school chnldren to-
apply it. What is enqunry" How does it relate to critical thinking? Is there a
sequence to enquj Whatis the mastery level of primary school children in
handfing the pr ? The reasons why children should be hq;_ ited .in their
_ abihty to use the enqunry process are consrdered i Chapter 3. The views f
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'Plaget, regdrdlng the factorSQnﬂuencmg growth ark exarnined, although
uttimately it is to the ideas of Pascual-Leone that most attention is given.

Implications underlying the Pascual- Leene model for tralnmg in problem- -

solving are noted” Previous research into problem-solving training in the
general area of Social Studies is reviewed in Chapter 4. Attention is given to
the rationale behind the training. the nature of the trajning, thé evaluation_
techniques and the experimental desxgn employed In Chapter 5 the activities
used in“the present investigation are described. The nature of the problems
used in the training sessions, the materials upon whrch the problems are
baqed and the teaching strategies employed™ are explored, The design,

.samphng\and experimental method are presented in Chapter 6. Particular
attention is paid to describing the tests used, the methods of scoring the
responses, and the sample of subjects to whom the tests are administered.

The proposecf analysis of data is presented together with a statement of the
issues which form the foci of the investigation. In,Chapter 7 the results of the

analyses are reported. In the main, the results of treatments are discussed |

in Chapter 8, although, where significant findings related to teacher, school
or class effects are noted, these are discussed in Chapter 7. Consideration is
given in Chapter 8'to the contribution. of the special training programs to
performance on the various measures. Observed differences between the
treatment groups are related back to the Pascual-Leone model from which
the training procedures have been derived. Questions related to durability

" and transfer are also considered at that point. In Chapter 9 the present
investigation is reviewed, arnd- findings, their educational signifi(g_anc'e*

and implications for further research noted.
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2 The Enqu1ry Process and the Chlld

The Enqulry Process

i :
A’ major resurgence of interest in the process of enquxry occurred in the

context of the natural science curriculum. Bruner (1960) wrote Process of .
-Education as a result of the deliberations by a group of people interested in
the teaching of science. In this book Bruner took as one of his themes the
processes useq by students in solving problems He saw the development of
such pmcesses as being an important educational end. He wrote of i intuitive
thinking as being part of this procedure and stressed the need for school .
curricula to foster its development. Unfortunately he was somewhat vague in
defining.its properties, although he did contrast it with analytic thinking,
' where the thinker tackles a problem in a step by step fashlon in accordance -
.. with a set plan of attack.. In intuitive thinking the individual may leap about
- with his ideas, employ short cuts and be unaware of how he obtained his
answers, yet he will be constantly drawing upopn his understanding of a
particular body of knowledge. It was this mental leaping that Bruner saw as
being ¢rucial in tlle generation of answers to given problems Once answers
were gained, then Bruner advocated a checking procedure utilizing what he
entitled ‘analytic methods'.. He did not define these methods clearly.
" In a much earlier statement on enquiry, Dewey (1933) called for school
. programs to develop the reflective thinking ability of the child. In the act of
reflective thinking he identified five phases. The first centred on the need for
direct personal expenence of situations drawn from ordinarylife, outside the
.school environment: something new, ahcertain or perplexing Wthl‘l caused
- reflection.:Out of this phase grew the question-that had to be answered. The
second phase was the locatnqm apd definition of the problem. The third was
- where the thirker decided V\ﬂ'lat to do with the problem. Here he must have
ideas. .-These may anse from accumulated knowledge but also from infer-

n

g

]

b
7

P B

ri

i ¥\ -

19 T



i

w .-

ence, projection, invention or ingenuity. Old ideas emerged in new contexts.

- From these ideas the childgenerated possible solutions. These in turn may be -
modified into definite supposmons or hypotheses. The fourth phase, label-
led ‘reasoning in the narrow sense’ by Dewey, conceimed the mental man:

_ |pulanon of the datd, relating ideas to the particular problcm There may be a
sequence of*activity .where one idea is linked to another, stretched ahd
elaborated, to. form a_new idea. The fifth phase was where the proposed

solution to the identified problem was verified through apphcaum new
situation. It was in_this phase thdt the doubt originally . raised in p one

was dispelled.. : . ~
‘. Both Bruner and DeWey enunciated the contribution an organized body of
knowledge makes o the preblem-solving process, while at the same time
pointing out that the-application of the process, should result in new know-
- ledge. Both writers also asserted the cteative nature of some aspects of the
process. It was this attribute that received most attention in Bruner's com-
"ments, generally to the detriment of other features. Dewey’s analysis ap-
peared more balanced and inclusive. He actually denied the dichotomy of
" induction and deduclion, asserting tHat the difference betwgen them was * -
) merely one of dxrectlon, since oseallﬁtlons between the two ‘modes of -
th&)ught occur a e time as enquiry progresses (Dewey, 1938).

\‘ Later writers, sometimes acknowledging thelr mdebtedness to Dewey,
'V have attempted to utilize, clarify and expand the notion of reflective think-
| ing. Nay (1971) found Dewey’s five steps insufficient for descnblng what
|1 sctentists do, so he increased the ﬁve to 14. After reviewing a number of
!

'pl‘OfEbbl()ndl books ~&/hlch discuss enquiry, Michaelis (1973) 1denuﬁed l3
separate skills in the enquiry proc,ess *
Recalling

Obscrving _ | -
Comparing/Contrasting ' R
Classifying '

Defining

Interpreting : .

Generalizing

Interring

, Predicting

| - Hypothesizing

-k Analyzing ) -

'Synthesizing ‘ : :
Evaluating ' - '

. ;.
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The Victot:ian prima‘ry' Sc_l:mols Social Studies ﬁrogram. Society ir; View
~(Victoria, Education Depariment, 1974) saw a social enquiry as b¢ing made
up of 'six majoy components: acquaintance; tentative explanation; testing;
confirmation, r¢jection™Qr ification; application; revision,’extension or
refinement.’ Under.each component, sub-skills were indicated. These in-
cluded questionn,aire-cénSt:}uction; listing, grouping and labelling informa-
tion gathered from photographs and personal experience; and synthesis of

igli;és about a social situation. ) } . -,
) Tt is evident that a gewildering array of terms are used #o label the same
\ cognitive processes. To add to the confusion, the same term is used occa-
. sionally by differfgnt authors to encompass different aspects of behaviour.

Dewey has indicated five phases of behaviour which he labelled reflective
*  thinking. Some researchers have continued to usé this term (e.g. Massialas
. ‘& Cox, 1966; Crabtree, 1967; Gross & Muessig, 1971). Othegs have coined
new terms because t‘ey wish to give emphasis to different aspects of the
_ activity. Bruner subdivided the process into {wo aspects by making a
-7 _distinction between analytic and intuitive thought.*Cleaves (1972) made a .
similar distinction in identifying what he called the creative component and
the objective or scientific aspect. Cognitive tasks, thinking processes,
problém-solving, human enquiry, productive thinking, creative thinking
and scientific enquiry are all terms that have been used by different writers to
label th{: enquiry process (Suchman, 1966; Taba, 1966; Covington, 1968;
* Allender, 1969: Kaltsounis, 1969; Herron, 1971: .Covington. Crutchfield,
Davies & Olion, 1972; Queenslamd, Education Department, 1972; Robin-
son, Tickle & Brisog.__j972; Victoria, Education Department. 1974). - .

Critical Thinking and the E'n"quiry Process

White the attributes of reflective thipking and the enquiry process are
generally considered to. be identical, soime disagreement exists as to what
abilities are covered by the term ‘critical thinking® (Henderson, 1972). Some
writers equated it with reflective thinking (e.g. Massialas & Cox, 1966;
Hunkins & Shapiro, 1967; Cordier, 1968; Blachford, 1973). Others saw
critical thinking in a more limited context, suggesting it-was an element in
the total enguiry pattern ‘Ennis, 1962; Fenton. 1966: Orlandi, 1971 ). For
Ennis critical thinking was primarily concerned with the analysis and as-
sessment of data. In his discussion he listed- 12 aspects: ,.

(1) grasping the meaning,of a starement; T o
(2) ju‘dgingar-.\tjether there is ambiguity in a line of reasoning;
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LN (3) judging whe:ther cerfa;'n statements contradict each other;
(4) judging whether a conclusion-follows necessarily; |
(5) judging whether a statement is specific enough; - L
(6) judging whether a statement is actually the appltcanon ofa *
certain prl'nczple,
- (7) judging whether an o ervation statement is reliable;
- +48) judging whether an indyctive conclusion is warranted;
‘- (9) judging;whether a prob has been identified;
~(10) judging whether something is an assumption; - .
(11) judging whether a definition l.a.adequare, and
(12) judging whether a statement made by an alleged aurhonty
is acceptable. ‘ : ; .
. a (Enms. 1962: 83)
These components spell out more specifically the behaViours expected in
phase four of Dewey's scheme. In general, critical thinking skills have been »
emphasized in those courses of study which rely strongly on interpretation of
- documents ‘and concern students at the secondary school level (Fenton,
1966; Victoria, Education Dep . 1968; Blachford, 1973).
A broader interpretation of criti thinking was given by Orlandi (1971).
" He included the ident_ific\a._g{on of central issues and underlying assumptions,
the evaluation of evidénce and drawing of warranted conclusions, along with
the ability to formulate reasonable hypotheses. These skills in combination
with.research skills (the location of information and the interpretation of
graphic and symbolic data) constituted the set of problem-solving abilities.

5
. o /

Is There a Sequence to Enquiry?

Most writers who discussed the enquiry process saw dangers in presenting its
attributes to students as a ser procedure for solving problems. Dewey (1933)
himself saw reflection as a chain of ideas moving towards a common end but
cawioned that the sequence of the five phases of thought was not fixed:
S In practice, two of them may telescoge, some of them may be
passed over hurriedly, and the burden of reaching a conclusion
may fall mqinly on a single phase, which will then require a g
se‘eminglv disproportionate development.
.(Dewey, 1933 1 16) ‘
However there appear to be different degrees of flexibility accepted by
various authors. Klopfer (1971), for example, nominated four basic steps in
the enquiry. process observmg and measurmg, seeing a problem and seeking.
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ways to solve it; interpreting data and forming generalizations; and building,
N testing and revising a theoretical model. These he saw as being taxonomlcqj
in nature. But within t!gch stcp Klopfer detaﬂed sub-categories of behavnour g
which did nbt necessarily appear in each investigation, nor always occur in
the brder listed. In this rega lopfer’s'position was more flexible than that
of Gagne (reported by Hills{ 1970). o .

Gagné listed 11 levels of énquiry, commencing with observation and
concluding with. decision-making. Each level of behaviour subsumed all
previdus levels, while each level in turn was subsumed by all ﬁlgher levels in
the hierarchy of cognitive processes. Hills (1970:308), in reporting Gagne's
work, suggested that the sequence of activities was crucial. For Hills,~
development could not be assured when the sequence was interrupted “by
skipping about in a helter-skelter fashion'. :

By contrast, the teaching urits of the Victorian Primary School Social
Studies Program (Victoria, Education’ Departmenl !974) indicated consid-
erable flexibility in the appligation of the different components of a social
‘enquiry. The gathering of information is a recurring process and the seeking
of new approac&qs to group observations goes on almost mtermmably

_ Rather than being a neat linear process. as reflected in the loglcal e Xposition
of attributes, the yarious categoncs of bthaviour constantly recur as the
enquiry proceeds. -

r

How 'Appropria'tekfée_ General Strategﬁés of Enquify?

Of even more moment than the question relating to sequence is the one
concerned with the generality of the enquiry process described in Dewey's
five phases and utilized by others with modifications. Is it, in fact, approp-
riate to generalize such a complex task as problem- -solying into so few
opetations or aspects? Furthermore, is it safe to assurne that these opgrations
are, applicable to any problem or issue? ,_

From an exammatlon of class units it is clear that both the Sughman (] 964)
enquiry trdmmg program and the Victorian Primary School Socml Studies
Program answer these questions in the affirmative. Curriculum developers
in other' school subjects have also utilized a general molel of enquiry
(Fenton, 1966; Victoria, Education Department. 1968; HKlopfer. 1971;
Cleaves, 1972; Bell, 1973). Admittedly, some are writing within the context
of a s:nglt. discipline, such as histogy, but others specifically record their
belief that the skills they have identified are relevant to problem-solving
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across a number of subject arcas. Banks (1973) stated that the basic enquiry ~

process is shagred by all the social sciences, the critical factors which

distinguish them are the questions poschdnd the ¢ontent of the enqunry

Because the model is flexible, Suchman (1964) argued, it ¢an accommo-
date any problem. Yeta number of writefs countered this by sugiesting that

-only a superficial accommodation occurs becaidse the catdgories of be-

* haviour are so broad as'to be almost medmngless and thus difficult to apply in

practice (Schwab.- 1964; Berlak, 1965; Gonpelly, 1969; Blachford, 197.3)"
Usmg the’ analogy of games, Blachferd pointed out.that the ability to play

. games ;myu.ssfully means guite different thmgb when spely out in terms of

'tlddrc.y,wmks and-football. For Berlak, the prmedures addpted by a-clinical

psychologist and a physjaist in ldc.nufylng a problem for investigation are
different. He also noted the disagreement among many writers as to whether
the objectivity in testing social science hypothescs is possible in testing
hypotheses i1n history. : -

Some supporters of the general modc! perhdps recognizing the lack of
spc,utluty, have cxpdndcd it beyond the original five phases and included
miny sub-categories otbehdv:our Desp:tc the mudlﬁv.gons and addi-
tiony, the critics of the general model are unlik sﬁy to be placated. With so
many additions and so many different combinations of components bemgt-’
possible. the usefulness of such models bu’tgnes questionable. The very use
of the term model may be inappropriate in such circumstances. . _

<Those writers whq emphasized the existence of different modes ofihought
argued that children should be inducted into the separate mysteriés of each
(Schwab, 1964, Bu‘lak 1965; Connclly, 1969; Hirst & Peters, 1970;
Blachford, -1971: Herrdg. 1971, Robinson er al., 1972). A general
problem-solving strategy is not sufficient, although some authors would like

. it as well as specific enquiry modes. Hirst (1969), a prominent philosopher,

argued that within cl:rt‘nn domains of knowlt.dge there are distinctive modes
of reasoning. He suggested six: mathematics, physical sciences, human

" science and history, literature and the finé arts, morals, and rel’:g:on and

1]

phtlosophy.’ Ackn()wledgmg some overlap, Hirst nevertheless maintained
each involved elements which are irreducible to any others. singly or in
combination. He claimed a moral judgement is not yadlidated in the same way
as a mathematical theorem, nor is the validation of an historical explanation
attempted in the same way as a theological proposition. Hence there is a
need. Hirst argued, to introduce students to all fgrms; |

Blachford (1971) extended Hirst’s classification to give geography a
category oflts own. He arguced that geography is a distinct discipline. using a

~distinct mode of enquiry. Because geography is ‘concerned” with spatial
- e
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problems. spatial classifications (mapp}ng. regionalization) and systems’, .
the investigator is obliged to use unique enquiry skills (Blachford. 1971:
219). Not all agree. with Blachford, as he himself acknowledged. Simons
(1971, writing in the context of geography; was more cautious. He saw the
uge of maps as the nearest thing geographers possessed to a special waygf |
thought. Simons gegarded the reading of maps as a spécialized way"™Of
looking at evidence, an important aspect of enquiry. Maps are used by .
historians and geologists as tools of explanation, but for the geographer they
may be a source of problems. Going a step further, Connelly (1969) noted .
there can be diversity of approaches Q problem-solving Within a discipline \ :
as well as between disciplines. This point is readily uniierstood in socia:?/?
science programs where the isslies being examined are in the context o
disciplines such as sociology, politics and economics. However, Connelly
belicved different modes of enquiry are emplpyed within disciplines such as
biology and psychology. In the study of ecHlogy he identified at least four
‘chasses of enquiics. .

Berlak (1965) pointed out that the p?oblcms upon which the individual is
expected to employ intellectual skills and abilities are extraordinarily diverse
and complex. Knowledge about how people solve such problems is still
extremely limited. In Berlak’s Opinion what is known is not sufficient to
formulate adequately cither specificor general enquiry strategiey. However,
he did provide a list of” what ‘he described ag tentative and not necessanly
mutually exclusive categories of problem types. These were personal, so-
cial, stcientific, historical, practical-professional, and aesthetic. Note the
similarity with the domains of knowledge given by Hirst. For each of these
arcas Berlak called for curriculum workers to develop ‘context-specific’

» models of enquiry, each characterizing successful problem-solving' be-
haviour. He used as an illustration the Harvard Social Studies Project where
controversial.issues in such areas as race, municipal politics and population
control are used. In the development phase the writing team investigated
-adult discourse in the arca of political controversy and the works of scholars .
in political science, Taw and philoséphy. From this a model composed of
several simple analytic distinctions was constructed.

An Ontario team (Robinsoner al .. 1972) has gonce ahead and identified six
problem arcas which, to their minds. employ different enquiry ~strategies.
These are: )

(a) Logical inquiry. The application’ of recognizéd rules of

inference to given statements to produce universally acceprable

conclusions. This approach vpifies most of the mathematics
- that the student will encounter in high school and bevond.

~
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(b) Phyvsical science experiments. Svstematically intervening in
a physical svstem 10 determine how it ‘works'. This is the
method of generating knowledge in most of the classical fields of
science studied in high school and bevond as well as in such
applied fields as engineering. -,
(c) Experiments involving the principle of random selection.,
Determining cquse-effect relationships when the system in
which we intervene may be permanently changed as a.result of
our intervention andwhere we cannot find an ‘identical’ control
syStem. The most common application of this approach is in the
newer behavioral sciences thar rr_) to unravel the causes. of
human behavior.
(d) Correlational analvsis. Determining cause-effect relatiog-
_shi‘ps when we cannot undertake c;)nnrolled experimenis but can
observe how the free variation of one factor is related to the
variation in another factor.-This is a common method of analvsis
in the social sciences (geography, history, sociology, an-
thropology). .
(¢) Case studies. Undertaking an analvsis of the causes or
results of individual events by amassing, categorizing, evaluat-
ing, and synthesizing large amounts of information relating to
the event. In the rraditional school program, this approach is .
- used most commonly in history and geography.

- (frReal-life problems. Deciding which of two or'more alterna-
tives should be followed by analysing the consequences of each
against a, set of stated criteria. This model does not fit any
specific school “subject’ with the possible exception of some

gmdame courses. - _ ‘
(Robinson, Tickle & Brison, 1972: 8)

Accompanying the specific strategies was a general enquiry model as the
authors wished to emphas:ze the interdisciplinary nature of thinking., So
students were introduced to a five-stage model, derived from Dewey, with
problem identification, generation of alternative answers, collection and-
evaluation of information, .symhesis, and drawing conclusions. Knowledge
of this general procedura was seen to assist in recognizing the relationships
‘existing between the six specific models. Because of such kno'wledgg it was
expected students would see more readily the strengths and weaknesses of
‘particular approaches. .

* . ’ -
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Loglcal Sequence and Learmng Sequence ot
Aq Smith (1957) indicdted, Dewey’s steps rcﬂect diogu,dl basis for develop-
' ing in students the capacity to direct and control their own thinking. How-
ever, he warned educators that this was not necessarily a description of how:
‘thinking and learning actually‘ou,ur More rer.cnlly Casc (l974a) made the
~same point when dlscusmng the madequaucs of the Gagné approach to
learning. What then is the relduonbhlp bétween the developing ability of the
child to think and the sequentlal steps of the enquiry process?

The work of Piaget and his co-®orkers has provided some. data on this
question. Piaget (1964), in mapping intellectual growth: from childhood
through adolescence. ideritified four orderly, sequential and qualnduve]y
different stages; sensori-motor, pre-operations, concrete and formal opera-
tions. The latter, the most sophisticated, bears a not unexpected resemblance
to the attributes of enquiry nominated by Dewey. In formal operations,
thinking is marked by the formulation and testing of hypotheses which arise
from the consideration of all the logical possibilities shat-could explain or

- provide a solution to a problem. Starting in the realm of abstract possibility,
an individual at this level goes on to check his hypotheses with real evidence
'in a systematic madnner.-He is not bound to previous experience or reality; he
manipulates ideas. Two writers specifically lipked formal operatlons with
the utilization of the enquiry process. Pledger (1972) did this in'the context
of cohtroversial issues while Taba (1966) used Dewey’s term ‘reflective.
thought” interchangeably with Piaget's label ‘formal thought in discussing
Social Studies problerns T

The two earliest Pldgetlan stages-bear little, if any, relauonshlp to the
steps of enquiry. The first stage, commencing with the birth of the child,
features the co-ordination of action schemes. That is, the organlzatnon of
\pdtldl and causal relations and notion of object permanence Later, in the
second stage, the child’s thinking is egocentric. He places great reliance
upon the appearance of things. Within any one situation he tends to focus on
one aspect to the exclusion of all others. When observing a sequence of
events he centres upon the fixed states, paying no attention to the transforma-
tions occurring. Thus he offers contradlctory explanations for an event and
makes no attempt to resolve the conflict. | ‘ .

It is in thévthird stage, concrete operatlons that some of the attrlbutes of
the enquiry process appear._ The child in thisstage is sensitive to the nature of
the givensproblem and can glve an answer free of contradlctlons The

answers offered are usually dependent upon the chlld S current or prevxous

¢
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experience. Thus, they may be seen as being superficial, and as concentrat- *

ing on the surface features of a situation. Occasionally, however, answers
are given which go beyond the concrete situation although they are limited in
scope. They take the form of an extension of an actual situation, rather than
an initial delineation of possibilities which are related tothe given problem
Many researchers have utilized the attributes of the Plagetlan stages torate
responses to problems which could be described loosely as Social Studies-~
~ type situations (Lodwick, 1958; Case & Collinson, l_962 Goldman,#1 965;
McNaughton, 1965, Rhys, 1966; Hallam, 1967; McNally, 1970; Peel,
- 1971; Johnston, 1972; Whitehead, 1972; Jurd, 1973; Nettle, 1975). Some

have specifically mendaned that their work confirms the sequence of stages -
- proposed by Piaget. There -are some investigators, however, me have

expressed sgepticism about the existence of stages discussed by Piaget. See
Tanner (1960), Freyberg (1966) and more recently Brainerd (1973). A major
difficulty is to determine how the existence of these stages can be confirmed

empirically (or remain unconfirmed). Statements rele\\ant to this issue haﬁe ,

been made by Piaget (1968), Goldschmid (l97l) and Beilin (1971).

The work of Piaget and others has.not revealed whether the logically
indentified attributes of the enquiry process correspond to the developmental
sequence of thinking in children. The reports are not precise enough for that.
purpose. However, it does seem that some facets appear before others. The
' first three steps of enquiry are evident at the concrete stage of operations.
Children at that level can identify the nature of a problem generate possible
answers and find, some information to support the solution, although at a
very elementary level. The suggested solutions arise from personal experi-
ence and not from an mmal consideration of abstract possibilities. Nor is the
full 1mport of the problem always recognized. Only a few of the relationships
existing in the problem ire identified rathef than the labyrinth of interac- -
tions. A systematic manipulation and evaluation of data is not present. These
features of steps four and five in Dewey's enquiry paradigm appear at the
' fonnal operatlons level. -

' __Ablllty of Students to Cope w1th Components of

Enquiry

Piaget suggested that the period of formal operations commences at approx-
imately 12 years of age, a time approximating the period of transfer from
primary to. secondary education in many national systems of education.

Concrete operaitions ranges from about eight to 12 years thus covering the
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‘majotity of upper primary school childred. However, with Social Studies-
type problents, the advent of these stages appears much later. Hallam (1967)
and Jurd (1 QTP)pIJLed the commencement of-concrete operations at approx-
: mlatt.ly 12 years. Pegl (I97I) and'Rhys (1966) gave mean ages for subjects
classified as concrete operators as 12+ and 11.8 respectively. For McNally
. (1970), 89 per cent of the grade six sample was rated at the concrete level.
An iderntical rating was given to 67 per cent of Form If subjects. In a second
and larger sample of” Australian children. McNally (1970) gained similar
resujts; Whitehead (1972) found that the average level of pcrfOrmdnc.c at
'Form IV was at the transition point between umc.rctq and formal operations.
Jurd suggested 16.6as the time of significant change in thought level. This is
compatible with Hallam's finding of 16.2 and is only slightly higher than
- that found by both Johnston (1972) and Sinclair 1973). Goldman (196‘5)
Peel (l971).md Rhys (1966) reported lower age levels for the onset of formal
operations, but these were sull two to thrcc ycars later than the agc levcls

suggested by Piaget.

Case & Collinson (1962) mdmated formal operations c.ould occur well
before the agéof11 and cited cases to support their conclusion. Taba, Levine
& Elzey(1964) appeared (o support this general position whén reporting that

formal operations begin in a small way i grade two. Certainly, such ~
~ conclusions are npot supported by the research outlined above. Hallam
. attacked Case & Collinson on the grounds of 1nadequqte rating of student’
responses. In challengmg the classifications, Hallam insisted Cas¢ & Collin-
son’ were too lenient in their application of criteria for a formal operations
rating. What constituted the small beginnings of formal operations noted by -
‘Taba er al. at the grade two level is not clear.’Certainly there must be
individuals operating at a particular cognitive level who are younger than the_- ,
group average. That is, while the average age ogfonnal operators might be
16 years, there may be cases of 12- -year-olds also operating at the same level.
However, they are relatively rare. McNally, discovered a 10- ycar-old who
‘answered at-the formal level. Three cases out of 57 grade six children were

reported by Whitehead as operating at the formal level on mere than one test -

“situation. Jurd. in that part of her sample drawn from grades five and six,
noted subjects who had elements of formal operations present in their .
responses. Some children, for example, were able to go beyond the given
~data' to support their conclusions but they were unable to co-ordinate all the
"appropriate behaviours in a total task and thus did not rate a formal opeta-
tions classification. In an ingenious study, but not using the Piagetian
framework of stages, Allender (1969) examined the ability of grades four,

-
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five and six children to meloy asplcts of the c.nqunry procu\ Like Jurd hc
reported that his subjects were able to complete’ ¢omponents of the enquiry
process. They were able to sense probluns formulate problems and engage
in activities seeking mformdt;on to make decisiofs. | .

In Piagetian terms, it seems highly uglikely that formal opcrqxionq L()Uld
be achicved by the majority of Australian children before the age of 11,
particularly if thé learning expericnces currently available’ remain un-
changed. With Social Studies- -type matcnals such performange levels could
not be expected until three tofour years later. Thus, it is pretentious to expect
present primary schnol chlldren indeed junior secondary students., to apply
the enquiry. process in .its l()tdllty as described by Dewey.

Given the intellectual achicvement levels of students it seems futile to ‘

introduce the differing enquiry procedures used in various domains of
knowledge. Moreover .in the present mvcsugdtlon the timge available to
implement an enquiry program - was very limited. The cnqmry model
adopted was therefore -almost identical to that proposed by Dewey (1933)

and more recently used by Robinson er al. (1972). Attention was given to

problem-clanﬁcatlon to the creation of alternative solutions, to the gather-

ing of.data, and to manipulation and evaluation of information to reach a .

" decision” The actual learning experiences provided are detailed in Chdpter 5.

. To develop these class activities, however, it was negessary to examine'these
questions: . .

» Why do chlldren have dlff'culty in using the cnquu'y process"
What are the constraints lmpmgmg upon the ch:ld s mtellectua] .
performance? He
‘Which, if any, of these constraints can be offset by the provision
of learning experiences?

What sort of school activities would be ap?ropnate for that
urpos : o . o
purpo 3 - @ - . N

", The next chapter_directs attention to these issues: _ _
Lt 'A . .. \ ' . , 5 .)
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To 1dent1fy factors influencing cognitive p-erformancc, various cumculum
prdjects have turned to different and divergent psychological viewpoints.
" Many carriculum writers have referred to the work of Piaget (Taba, Durkin,
.. - -Fraenkel & McNaughton, 1971; Victoria, Education Department, 1974;
* " New South Wales, Education Department, 1975). Piaget (1971) n“nmated
| four factors which account for intellectual growth: maturation of the nervous
system, experience of objects and physical reality, social transmission, and
equilibration. Generally, it has been left to others to identify the relevance of
these factors for designing classroom experiences. Jn the present study it was
.. ~ ' the views of Pascual-Leone'(1970) on cognitive gmwth that provided the
o theoretical base for the training programs.

Piaget’ and the Process of Equlhbratlon L

. Piaget (197 1a) claimed to bé an interactionist. He refuted the notion that an
\._md‘l'\ndual s ingellectual development s pre-programmed and that environ-
ment, expenence and action are principally facilitating agencies ‘an. interpre-
- - tation of the Piagetian posmon preposed by Beilin (1971)} For Piaget,
7 intellectual growth results from the transformations of information. derwed
P from both genetxc and experiential sources.

Cognitive structures consist neither of a szmple copy of external

objects nor of a mere unfolding of structures performed inside
. the subject, but rather involve a set of structures progressively-

constructed by continuous mtéracnan between the subject and

the external world £

: o (Pnage;, 1970: '-703)




The key to this process is thf concept of equilibration. l:qu:llbratlun is the
process by which cognitive [structures or schemes are altered. It is a~self-
regulating process i which' the individual reacts to external disturbance.
Commencing with a perccived discrepancy between what is seen and what is
known, the individual acts to remove the conflict or disequilibrium throug
recorganization of his cognitive structures. By doing so he achicves a ne
state of equilibrium or balance, a state where the intrusion of the environ-
ment becomes co-ordinated with his mental organization. ‘
This process of adaption or rcorganization involves two activities, one
assimilation and the other accommodation. Both are involved in any intellec-
tual act. A new situation is related to previous understandings of the prob-
lem, while simultaneously a new level of understanding is constructed to-
encompass this new circumstance. Assimilation is the activity which mod-
ifics or structures the environment to allow it to conform to the mental
organization of the subject. Accommodation is the activity which modifies
the mental organization of the subject in conformity with the demands of the
environment.' A person activcly’and spontaneously works to give meaning to
“his environment by assimilating the.experiences into his current mental
organization. Where a situation deviates from and is-not sufficiently malle-
- able to fitinto his current mental structures, the latter will be transformed to
accommodate the new situation. .
Piaget (1970) pointed out that in Lognmvc adaptation there cannot be
assimilation without accommedation and vice versa. While the ratio of
assimilation to accommodation may vary, it is when there is more or less
stable equilibrium between the two that a complete. inteliectual act exists.
When assimilation outweighs accommodatlon thought evolves in an
cgocentric ditection. For example, to a child at play, a broom is a horse.
Conversely, when accommodation prevails over assimilation, representa-
tions evolve in the direction of imitatiop. For example, a child reciting
number names parrot fashion.
~ The functions of assimilation and accommodation not only concem cer-
tain specific tasks but also relate to the major developmental perlods or
stages of cognitive growth discussed in the previous chapter. The fundamen-
tal cthbnum between assimifation and acdommodationiis difficult to attain
and maintain. Success depends upon the ,lével of intellectual development
and the nature of the problem encountered. Initially each stage is marked by
considerable instability, buttowards the end of the stage the organizational .
structures underpinning it have reached a relative state of equilibrium. Yet
the equilibrium ¢ of the sensori-motor period is less stable than the equilibrium

r
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of pre-operations, as is the equilibrium of pre-operations less stable than that

of concrete ‘operations. Thus, although relative equilibrium can be achieved |

. . - . .
within a stage, movement between stages occurs because the individual is

automatically seeking a higher state of equilibrium. It is only when formal
operations arc attained that the most stable form of equilibrium is achicved.
At that point the individual has a total, organized system which includes all
possit;lc transtformations. Thus he can handle all environmental intrusions

‘whether they are real or arise through his own thinking.

Other Piagetian Faftors in Intellectual Growth

Piaget do¢s not deny that heyedity and maturation. the physical environment.
and the social environmeng make ‘a contribution to intellectunl growth. Yet
neither individually nor todether arc they sufficient to exglain developient.
They must be in some mutdal staté of balance and they must be co-ordinated
into a consistent’ and non-dontradictory totality .~Piaget (1970) maintained
that this was the reason for appealing to a fourth factor, equilibrium, to
explain intellectual growth. I '

For Piaget (197 la), maturation does no more than open up"pussibililics for
the development of new structures formerly denied to the individual because
of limitations in the nervous ‘system. However, once the cémstraints have
been removed the new freedoms have to be actualized through the action of
the individual?’l‘hc new reality still has to be constructed. This involves the
intervention of other factors such. as experience of the, external physical
environment and social interaction. ' S

The contribution of physical experience is complex and always involves
two aspects. Knowledge is derived from the objects actually manipulated

‘and from the manipulations or actions exerted on fh_em. The social environ-
- ment, including the school environment, also makgs its contribution. Within

it, Piaget (1971b6) emphasized the importance of the intellectual interaction
between children during games and classroom .activities. While acknow-

‘,lédgihg that pedagogical intervention can accelerate and complete spontane-

ous development. untimely intervention, Piaget (1970) cautioned,-can at
least temporarily cripple growth. He cited the example of parents teaching
ohildren to count before the children had any concept of number. He attacked
the situation where knowledge is pre-sifted, and pre-digested by adults as

assimilation by the child (Piaget, 1971/). To knowsis not simply to have a,

- mental image of an object or event but 10 actupon it. Yet he did acknowledge

I8

though the ‘process of transmission does. not require a restructuring or



-

that adulis do turm part of the social cnv:rhmmcnl which can stn“ulc and
assist cognitive growth (Piaget, 1972). However, ‘he did not spell out the
features of that role. The physical and social environment can have an impact
on development but only it the subject is capable of assimilating the experi-

ences. He must h.WL appropriate cognitive structures to which the experi-

cnees can be related and he must be aware of these physu.nl and social
intrusions if hL IS to operate upon them, ' '

LY

-

Re lcvanc. for the Design of Classroom Activities

‘The tactors identified by Piaget as influencing intellectual 1..ruwlh lack

sutficient detaib to form the basis for the designing of day to Qay Social i

Studies activitics. in the classroom. Obviously, experiences need to be
provided which relate to the curreit intellectual level of the child while at the
same tinwe Lhallcn;_,mb his present umluslandm&.s Primary school children
and lower secondary students learn best throfggh real situations’and the actual
hrandling and nmmpuldlmn of objects and materials (Inheldér & Piaget,
1958). Activitics, for example, which call for the mampul.mun of verbal
‘pmpus:lmns scem inappropriate tor children still in the concrete stage of
operations. Simdarly . those activitics whigch limit these same children to
playing with objects without umt.cplualuln_s, the operations being carried
out are rejected. However, such advice is general rather than specific: TRere
is great diversity in the real situations, objects and materials available to
children. Are soime more appropriate than others? Can children cope with all

‘real situations” tqually well? Should these activities be sequenced in some ™

. 4 _ : _
way? What should be. done to ensure that the children see beyond the

physical materials to the operations being performed? Piaget does not

specifically answer these questions although occastonally his remarks have
indicated his awarcness of their existence (Piaget, 19715). In the main, it is
other writers who have extrapolated from his work to justify their solutions
to these and-other problems (c.g. Sigel,1969; Athey & Rubadcauw, 1970;
Schwebel & Raph, 1973; Furth & Wacks, 1974). It should also be noted.

however, that there are researchers who question the adequacy of Plaget s -

‘work for providing guidelines for designing classroom cxpcncnccs (Sulh-
van, 1969; Acbli, 1970; Brainerd, 1973). ~ - . '
Piaget, (1971h) emphasized repeatedly the importance of the'child ac-
rively manipulating his experiencest For Piaget, this meant the advocacy of
discovery lcarning methods: “each time one prematurely teaches a child

19
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) I{; Ty ;u.ﬁ that child is kept from inventing
it and consequently froth u Uy '“_ 'Q;pr:u:ly ‘piugct I97Q‘:Il
Demonstrations or explanal by a teacHer are an ahatBEmgp (Pia'gu\) |
197Jb) Overall Piagey dcmgrx{icdithc role of the teachgr, almost implying
that when the teacher bcu)mus mvolch!l_)_l.hﬁ learning situation the child
becomes pussive and loses his creativity. This view appcears to be based upon
the assumption that a teacher’s role can only be one of instructibn. Piageto
seems to have missed, . for cxample the orgumzatmnal ‘and facilitator roles
that teachers might play in providing “active' lcaming environments.

something he could have g

4

Merﬁory _ .

Plaget (1970) has nott.d @ rclatmnthp between inteltectual operations und
memory. He saw progress in memory as being influenced by improvements -
in the operational schemes of intelligence rather than the reverse. However,
as Sinclair (1971) pointed out, it was the organization of the information
" remembered that was determined by the particular cognmve structurc of
certain stages of intellect rather than the amount of information remembered.
Others saw the amount of information remembered in the short term as a
possible constraining factor on cognitive performance (c.g. Miller. 1956;
McLaughlin, 1963; Posner. 1965; Flavell & Wohlwill, 1969; Pascual-
Leone, 1970; Case, 1970; Bryant, 1971; Tomlinson; 1971; Halford, 1972).

Donaldson (1963) listed lack of concentration or a defect in immediate
memory as a spurce of errors made by children aged nine to 13 when solving
_ problems Suc¢h children overlooked information previously deduced or

given, Slrmlarly Dale (1970) observed that children, when attempting to

solve P;aget s colourless chemicals problem, often forgot the combinations
already tried, Other investigators have remarked upon the limited imntdiate
memory capacity of their subjects (Lovell, 1961; Smedqlund 1966; Moray.
1967; S:cgel 1968; Case, '1970). Failure on any given proﬁlem se
becayqe there was too much information for the child to co-ordinafe or
.. because the task had too many parts. L

Miller (1956) maintained that a limited memory span imposes severe
limitations on the amount of information that can be taken in, processed and
temembered. Individualy cin handle only a limited number of ‘chunks of
information”. Seven was the suggested maximum. Beyond that point-input
fails to be noticed. One chunk carries the same cognitive load as another
although, as Mlll.er explained. each chunk cun 'be made up of a different

A -




number of “hits of information’: Mcl.aughlin (1963) has tuken up the same
theme but, has related memory span directly to the Piagetian stages. He
postulated that each fevel can be simply defined by the number of different
classes or chunks that can be distinguished simultancously, and that this
number of classes can be directly identified with a clearly measurable
psychological characteristic — memory span. Euch digit in a digit span test
forms a chunk unless the subject is capable of mentally combining the digits
into groups. At pre-operations a child must be able to handle two chunks
simultancously, at the concrete stage four chunks and at formal operations
cight.

While accepting the Ll’llt,l’lu for pre-operations and concrete operations,
Halford (1972) suggested that McLaughlin's requirement for formal opera-
tions was too demanding. Using such a criterion, Halford claimed formal
operations would not be acquired until much later than 11 years in average
children and never attained by adulty whose memory spans did not develop

yond scven items. Putting an alternative proposal, Halford suggestéd that
;L ()pcrallons rcqu:rt. a memory span of two, concrete operations foqr. and
formal operations six. The memory span must be equal to twice the number
of dimensions relevant to the discriminations involved in solving a gwcn
task. Concrete opcr.ltmns were seen to be demanded in tasks of two diméns
stons and formal opt,r.njonq in tasks of three dimensions. Hence the need fdr
memory spans of four and six respectively. While there is dlsagreemcm
between Haltford and McLaughlin on the precise relationship between size of
memory space and stage of operations, there is agreemént that memory

- space is anulmpondm factor in intellectual operanuna and lhat it can be

measured. %
While MLLaug in 6,[|sLUsscd at length the rolc of immediate mcmory in

cognitive performance. he did not see it as the sole constraint. Although a
neceessary condition, it was not proposed as a sufficient condition. Yet he
proceeded no further in ldLnufylng the other conditions. It was the work of
Pascual-Leone (1970) that provided further insights.

The Pascual-Leone Model of Cognitive Growth
Pascual-nl..é()n::?(:l 970) wéﬁfbeyond the constraints of immediate memory to
discuss limitations imposed by the physiological capacity of the central
DCESSOr. computing space, riental space or M-space. This is where the
g)f::rem chunks of information are co-ordinated, transformed and integ-
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rated. However, the amount ot information ghat can be attended toin single
wctis imited. Maspace s detined as the maximum numbger of activated
schemies that can be co-ordinated at any once time. This capacity is assumed
to grow inan all-or-none manner as a function of age in noemal subjects,
Thus, cach successive developmentat stage described by Piaget can be
quantificd in terims of, and is scen gencrally as o tunction” of available
M-spuce. The particular M-space values tor the various stages have been
derived from Piagetian data by what Pascual-leone terims S semantic-
pragmatic analyses of tasks using symbolic logic” (Pascual-Leone & Smith,
1969). The M-space requirement tor any given tash is made up of the number
of picces of information necessary o gencrate the appropriate answer to-

- gother with the subjects representation of the task instructions and  his

representation of the test situation as a1 whole, The latter two features
Pascual-Leone saw as being constant across all tasks, although their precise
M-space demands were uiiknown. ‘Fhe predicted values of M are set oy in
Table | (Pascual-Leqpe. 1970; Case, 1974¢). The a in the table represents
the task instructions and the subject’™s view of the problem situation. Case
(1972:) called this the space required by the "executive scheme®. The
numerals represent the amount of information oradditional schemes that can .
be co-orndinated at any one time.

) TABLE 1
Predicted Values of M-space

Developmental Sub-Stage Approximate Maximum
' Age Value
of M+
Early pre-operational 33— 4 a:+ 1-
Late pre-operational 5— 6 a i+ 2
Early concrete 7— B8 a+ 3
Late concrete ' 9—10 a++ 4
Early formal ’ . 11 —12 a+ 5
. Middle format 13— 14 a+ 6
15— 16 . a+ 7

Late formal

The construct of M-space is not sufficient in itself to cxplain cognitive
performanree. There are two other aspects that Pascual-Leone proposed in his
theoretical frimework. The first relates to the wnits of information or
schc;ncs which the subject has in his réperntoire. while the second concerns
*Pascual-Leone (1970) drawing attention to Miller's (1956) *magical number seven®
and the upper limit of M-space, suggested # could be a way of integrating Piagetian.

>

data with work on channel capacity of other experimentl Liborafories.
| & Yo pc
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the subject’s willingness and ahdlity to ugilize all the M.space wWvailable tew
him. It the subject does not have the appropriate set of reactions or schemes

Jto apply 1o the given problent then he is not in a positign to utilize the central

processing space available to him. Alternatively, if the subject has the
appropriaste schemes and the required Mespace, but is distracted by irrelevant
perceptual feiatures of the problem., then again, he will be unsuccessful.
Praget (1970) distinguished between twao types of Knowing: tigurative and
operative. The samce distinction was made in the Pascual-Leone
frramework*. Figurative schemes are those which represent reality as it
appears without sceking 1o transtorm it. Thity are static internal representa-

“tions of given things as these appear to the senses. They are ntental images of

items of information with which the individgal s familiar or which he can

“recognize because of pereeptdul configuratidns, Case (1974a) saw them as

being roughly cquivalent 1o what Mitler (1956) labelled chunks, Operative
schemes are the active aspects of the mental structure through which reality
s assimitated and transformed. They are the internal represcentations of
higher order functions or rules which can be applied to one set of figurative
schemes in order 10 generate 4 new set.

An important point is that g/l knowledge has an operagional component.
Knowledge is notattained by simply internalizing expericnce in the form of

'symbols which represent external cvents, Knowing is an act which trans-

. Forms. Hencee tigurative schemes include an clement of the aperative about

them (Furth, 1970). The two types of knowing are partial aspects of any

rcal-life knowing, and never occur in isolation. The actual mechanics of

knowing are not explained by either Piaget or Pascual-1%onc.

In principle. a scheme has many degrees of commiplexity, from a single
attribute to a complicated propernty list which is hierarchically organized. Yet
a highly claborated scheme takes up the same amount of M-space ‘as a
scheme with only one or two attribgges . ‘Case (1974a:546) observed that
‘even though they (schemes) may ndt be unitary from the observer’s point of
vicw they may all be (.un\ldt.l’u.l unitary from the subject’s poirt of view'.
This is an tdentical idea to that put forward by Miller (1956).

-~

“Note lhdl Pascual-Leone & Smith (1969) used the term " schewie” to apply to both the
figurative and operative aspects ot cogninve tunctioning. They rejected “schema’
saving it suggested too slmnbl) the 1dea of a lcmpl.m: a schematic form or image.
Piaget distinguished “schenie” trom the term “schema’™. The latter term he uses with
figurative hnowing. the former with operative knowing. In this discussion the term

“scheme” is used tor poth the figurative and operative aspects of knowing.
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Along with M-space uand the repertoire of schemes held by the child,
Pascual-Leone (1970) saw cognitive style as a possible constraint upon
solution success. In particular he drew atiention to Witkin's notions of .
field-dependence and ficld-independence. The sulient perceptual cues in a
problem may misicad some students into giving a response that is incorrect.
Students receptive to such influences are known as tield-dependent. Those
who can resist the misleading perceptual characteristics or the wording of the
problem, or both, thus making a logically correct response, are labelled
ficld-independent. They have a tendency to activate the maxim number

. of schemes. The pcrﬂ:pnumc of children, on tegts which measure these
characteristics, appears to be remarkably stable over time and not amenable
to truining (Witkin, Dyk, Faterson, Goodenough & Karp, 1962; Witkin,

Gotdenough & Karp. 1967). . _ .
' 4

Educational lmplicaiions of the Neo-Piagetian Model

The Neo-Piagetian model of cognitive development suggests three factors
which influence g child’s performance on a problem task. Firstly, there is the
' information procéssing capacity or M- -spacyg a child has available. Secondly,
there is the presenjee of a repentoire of schemes — exccuffve, figurative and
operative — appfopriate to the problem. Thirdly, there is the existencd of a
cognitive strategy| which encourages the child to ignort irrelevant but satient
features in both the stimuli of and response demanded by the problem, whilst
at the same time utilizing all available M-space. All three factors constitute
serious constraints upon an individual's gbility to apply the CAYUITY Process
as envisaged in the objectives of Social Studies teaching. If improvement in
problem-solving is to be achieved, then these three group§ of constraints
must either be climinated through the use of particular educatiopal experi-
ences or worked around by employing special cognitive techniques. Gener-
ally, Pabcuahl..eom, had not related his views on cognitive development to
~ classroom praulcc This task has been taken up by Case.

Experience appears to have little influence upon the size of an individual's
information processing capacity. M- -space is largely hereditarily determined
and grows as a function of age. The evidénce, Case (1974b) argued, does not

_ support the notion that the quantity of task-related experience to which the
child is exposed will increase information co-ordinating capacity. Nor does
the quality of general echncnce achieve this. In dfawing these conclusions
he cited his own earlier research, together with that of Parkinson (1969) and

. Gates and Taylor (1925). However, in a footnote, Case did concede that all

h
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the vaniance inainformation processing capacity need not be tred to matura:
tion. A substantial portion, he suggested, can be attribyted to the interaction
between maturation and other tactors, such as “general experience” and “the
natural processing tendencies of the growing chilld’. The view Case (1974)
has of ficld-independence is similar to his view of M-space. Sceeing tield-
dependence as being relatively unmaoditiable through expericnees, specific
or general, he hinkhed ity growth to maturational factors. Again, Case cited
rescarch findings to support his conclusions,

As ficld-dependence and cognitive space are relatively nnpcrku\ to
lcarning experniences, procedures must be adentificd which reduce therr
influence upon the problem-solving process. While the child’s available
M-space may bé considerably smaller than the adult’s, the child can be
cneouraged to use what he has more effectively. This can be done cither by
chunking information or segmenting the task . Both procedures reduce cogni-
tve load and hence Me-space requirements. It is known that the ability to
chunk information increases with age (Flavell, 1971). Chunking occurs
when discrete picces of information are grouped together on the basis of
common attributes to form a new, all-embracing single unit. Task segmenta-
tion involves breaking a problem down into a series of steps cach requiring a
smaller number of intormation units than pertain to-the total task. The steps
of the enquiry process, descgibed: in an carlier chapter, appear to lend
themselves to the segmentation approach. Howceber, because of the com-
plexity of the tasks, segmentation within the cnguiry sttz-};s would also be
necessary it the operations required are to be brought widhin the capacity of
he students. The conclusion drawn from one step of the task provides one
unit of infermation for further processing at the next level.

The ficld-dependent student is not using all his uvaflnblc M-space. He
accepts the answer which is pereeptually appealing and simple in a’situation
where the complex response is the one that is wanted. To gtfset this
tendency, three types of experience appear appropriate. The first involves
training in strategics which hLlp to reduce the sensitivity of the subject to
particular clements of the Stimuli. The second is the complement of the first:
encouragement of the subject to consider all the given information and not
Just that which initially appears to be salient. Systeniatic scapning stratégies
therefore scem important. The third possible approach is o improve the
student’s figurative and operative schemes required to obtain a solution, thus
reducing the cognitive demand of the task and so encouraging him to tackle

It may then be possible 10 achieve a successful solution to a problem-
without utilizing all available M-space. While these three approaches can be

-
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identified naot ali thr_ée may be necessary with all field-dependent ‘s'tudents-
Case & Globerson (1974) suggested diffcrent forms«Sf intervention -for
studénts,liak;kinggthé motivation to uge all available M-space, as opposed to
the student who reacts to limited aspects of the stimuli. Nevertheless., in a
class situition where instruction .is to groups not classified in terms of
particilar learning deficiencies,  widely-based forms of expericnce are

y o

necessary . ; S ., ) |

" The schemes componeént of the Neo-Piaggetian mddel, unlike the M-space
and field-dependence aspects, are considered. to be amenable to change

- through the provision of appropriate classroom experiences. However, the
~ composition-of such expericnce was not detailed by Pasgual-Leone; nor did
- he explainthe mechanism of change. Case (19745) suggested that practice is
the key. Through it, old schemes will be modified or amalgamated to create
ncw schemes. A number of schemes which are repeatedly activated together
wiil be coalesced into one new . more sophisti¢ated or inclusive unit. Basic to
.this action is differentiation and classification — the ability to pull apart the

available information, noting similarities and differences, together with the

_.ability to-reconstruct it inte fewer but more inclusive units.
~sSuccess in problem-solving’is not only dependent. upon the information
stored"in the student’s memory and the ability to relate, transform and
"+ co-ordinate all this iffformation but also by his ability to activate the relevant
Ttigurative and operative.schemes. The student must be dble to make approp-
riate discriminations and partifions. To do this, as Case (19745) suggested.
the student must have pertinent executive schemes or internal representa-
tions of a'goal state. Put more simply. the student must have a plan to direct
his field of attention: *What am I'attempting to do?’ If the student has a clear
‘understanding of what is’expected of him., he can use his limited cognitive
processing space more ctfectively. The secarch is more restricted and thus

less demanding. :

"~ Kohnstamm (IW:I success in the Pi_‘z'igctian class-inclusion’,
-problem is influenced by the™manner in which it is presented to young

children. If examples of appropriate responses are given performance im-
proves (Kohnstamm. 1963: Whh_jtchead. 1972). Both Suchman (1961) and

. Duckworth (1 97—.’-‘.~).%gge‘sted that children have been conditioned to act in a
" manner that places them at a ﬁisadvantagc. in terms of performance, on
creative, open-ended tasks. Duckworth beliéved class practices discourage

" of autonomy in grade five students. ‘Unless children are freed from their

" ‘narrow pérceptions’ of what constitute appropriate answers their perfor-

.* children ¢xpounding their "wonderful ideas’. Suchman noted a marked lack |
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mance will not truly mirror their competence. chce the lmportance of
nommatmg suntab!c executive schemes for problem- solvmg '

'

The' Enquiry Process and the Pascua-l-Leo"ne:" Modetl _

Certain features appear to be essential in programs concerned with enhanc-
ing the ability of students to solve Social Studies-type problems Firss, the -
program must. provide an unequnvocal view of what is prected of an .
individual in solving Social Studies problems Thi% provides the plan of
action. It helps the child identify the f‘guratwe and. operative schemes he
must co-ordinate and transform. Not only does he know that hc musg reach a

_decision about a given problem but also he realizes he must consider
_ alternative solutions, collect evidence and weigh it up. The paradigm of the

enquiry model presented by Robinsoner al. (1972) and dlS(.ll‘iSCd in Chapter
2 serves this purpose admlrably : \
Secondly. the program should present opportunities for development and
-enhancement of those figurative schemes associated with social issues. Mast
children are in a position to give an answer on many Social Studies prob-
lems. but the solutions they offer are superficial because of the restricted
figurative schemes they have available. ‘Without ‘knowledge., sol®tions to
problems cannot be found. Yet, in practice,-children commencing school
have had four to five years® experience of the rcal world so they already have

~ a variety of schemes available. Generally, however, these schemes are very

restricted, so that solutions offered-to social problems are similarly sc¢ant
(Kydd 1969; Whitehead, 1971; Mugge, 1974; Nettlé, 1975). If the student
is expected to suggest a variety®f solutions to a problem, then this will
require him in pait to have reasonably developed figurative schemes from

which to define the nature of the problem and’ generate alternative solutions.-

To find solutmns to the pmbbm of * pnverty requires dl’l underqtan(yng of
what “poverty” is. 6 : T .

‘Copsequently, the better the figurative schcme*the more quu,e%ful the

problem-solving performance is llkcly to be Now lhl's IdISCb the queq(non

*It.should be noted that Ausdbel's nntmn of .ulv.lnu.d nrgamz;.rs rz,lau,s to th:s issue

(Au»ubd 1960): Ausubel & Robinson.. 1969: Alten-1970; Koran & Koran, I‘)?%L
The relevant subsuiming concepts of the information to be leamed are presenud in

. ady.mu. Acting asx a farm of pre- struuurm;: they direct attention to the figurative

schemes the sludcnt will require it he isto get meaning from a verbal passage. They
act as a bridge between what ‘the student knaws dand what he needs-to- know.
~ Ausubel’s. .ldv.mu.d organizers foCus attention upon the content mauter 1o be learmed

whercas the ™ executive “schemes detailed by Casc are not as specitic regurding the .

information unnpuncm but highlight more thc cognitive processes that” will bL
n.qulrul In a given problem.

-
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- “How can’ these schemes be develo,ped and lmproved" An this regard the
Pascual-Leone framework on cognitive growth is no more helpful than the .

'Piagetian. As was mentioned previously, the basic process appears to be the

‘ differentiation and classification of experience: the ability to look at old

experiences, identify their attributes and relate them to new experiences.
What is similar? What is different? From such an examination, one would
hope that new relat:onshrps would be identified which strengthen the ﬁgura-
tive scheme associated with that expenence = : oL
- Sigel (1969) emphasrzed the lmportance of classrﬁcatron in cognitive
growth. He believed children should be allowed to build clas\‘%ficatlons
freely, to extend the qual:ty and quantity of types employed. Drawing upon
Sigel’s conjectural views.on classification Tabaeral.(1971) advocated, ina

- Social Studies curriculum, the adoptlon of particular learning.éxperiences.

A .number of Australian curriculum projects settled on a similar learning

. approach (Queensland, Education Department 1972; Victoria; Education
Department, 1974). In those’ programs the child was ‘encouraged to isolate
and enumerate pieces of information, to group these pieces accordmg to

P

' common attributes, to label each group with a title that k‘ flects its nature and .

then to. write a sentence indicating the, relatlonshlps existing between the
groups. Wlth such activity the chrld is snmultaneously developmg figuratwe
and operative schemes. -~ - . :

Thirdly, provns:on in the program shoéuld be made to ﬁvelop those skllls

needed in the process of reaching conclusions to identified problems A With- .

out appropriate operative schemes the mdngldual will-be unable to-engage in

the enquiry process. Opportumty must the‘regore be provided for the indi-"
vidual to identify and . practice ,suitable: actions. Operative schemes as?

souated with the genetation of : answers; the bollectlon of evidence to support '

eac‘:h suggestion ‘and the procedures of mformatton mampulatlon must be

enhanced and developed - : -,
In- dtscussmg constramts upon mtellectual performances Pascual Leone

.-’T-':_

| mentioned not only the schemes an mdwndual holds byt also the cogmtlve or

.~

-channel capacnty he has available to process and co-ordinate information:- * -

‘"Thé M-space a child has i is extremely limited, yet the issues he is concerned
with in Social Studies can be highly complex. Usually they involve a great
deal of information. One ‘way ar’lhxs dilemma is to chunk the informa-
- tion, to compress it into fewer and more inclusive categories so that it
requ:res less channel space. Therefore the development descgibed above in

.relation to enhancing figurative séhemes seems ‘appropriate. A second_

strategy to achieve thefsame purpose the llghtemng of cognitive load, is to

-
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break the task down into units of more manageable size, units which can be
tackled in a sequence while being relatively mdependent of one andther. - -
Such segmentation seems apt with the enquiry process. The studént consid- =~
ers the attributes of the problem situation, lists and groups informdtion. -,
From this chunked material he generates alternative solutions to the prablem -

Co posed. Each alternative is considered in turn and evidence supporting or
o negatmg itis identified. The appropriateness of each alternative is éxamined
in turn, in terms of the:evidence gathered. And so the task of decision-
makin’g continues to’the point where a final conclusion rggarding the prob-

+ lem in_made.. As the enquiry progresses the student makes brief notes. By

such means the cognitive load is again reduced. The details of a-particular

processing step are placed aside, freeing M-space, but those detdils can be

- recovered or referred to at any later step iri the total process. Robinsoneral.,
(1972), in presenting their students with'a paradigm of the enquiry process,
reinforcéd or developed suitable executive and figurative schemes. How-

- ever, if students were permitted to record theit answers on dupllcated
outlines of the ‘paradigm, additibnal benefits in-terms of reducing cognitive
load would accrue. So fourfhly a progam should utlllze techniques which
help to neutralize the disability of llmlted M-space suffered by students.

Flfthly, the constram?s imposed upon problem -solving performance by -
- field-dependence effects must be circumvented. In solving problems some |
*childrén direct their attentionto perceptually salient butérrelevant features of
the data. Efﬁer children are reluctant to'mak intellectual effort required
to consnder all the informyation provnded Th rogram must therefore show -
' and encourage Thildren to. adopt pracedures which overcome these copst’
ralnmg influences. "Both -the, listing and grouping activity, and ‘the task
segmentation mentloned above, meet thisrequirement. The listing ‘and
grouping technique encourage the individual to scan the data systematlcally _
Irrelevant but salient feamires will therefore tend to become less dominant.’ '
When the task i 1s segmented into smaller steps, it appears tobeandi is; in fact,
~ less onerous; thus the student is encouraged to utilize all the M- space he has .
'_.wallable : ‘
In terms of the Pascual- Leone model, programs Whl(.h mclude the features
: detalled above could be expected to be successful in achieving improvement
in both. performance and competence’ of students when solving Social
Studies problems. Therefore, these features provide the framework upon
which the training programs used in the present research was built. The two
expersmental programs are described in Chapter 5. The next chapter
examines previous research which has investigated the lmpdCl of enquiry
“training upon problem solvmg performance.

-
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| 4 Studles Investlgatmg Trammg

- tion, ajl‘the_ rc_search that has been

| Ratlonale Unﬁerlymg Trammg Studles

m Enqulry .

s * ¥ . .. « v e

béspite the inclusion of enquiry process objectives in Socigl Studies courses

" for more than a decade;, relatwely little substantial researdh has been under-

tives are realizable. With one excep-
dertaken has been donjl'overscas

»

taken to establ:sh whether these obj

N

~ Few researchers have provndcd explu:ﬂ statements ahgut the psychologlcal

or learning model from which their training programs were derived. Some -
adopted an eclectic approach in 'drawing from a nUmber of different and’
- diverse views on what constitutes approprlate lea ing €xperiences ‘(for :.

- -example Taba, 1966). Others were ragmatic in tha.t-dthey included in

“the final program any activity or. procedure which appeared to work in_ '

classroom trial sessions (Jenkinson & Lampard, 1959; Mason, 1963 Ander— S
- son, 1965). A shghtly more systematlc approach was adopted by Suchman _
'¢1961) where he ldentlﬁed comimon weaknesses in the ablhty of chlldren to.

-use the enquiry process. He then developed -a program which. aimed at

- overcoming these deficiencies. Others based their programs upon the one

developed by Suchman (Butts & Jones, 1966; Scott, 1973). Robmson etal.

' (1972), when _;ustlfymg ‘the ‘presentation of- an. overview of the enquiry-
- process to students priof to glvmg instruction ‘in_the separate- skills, did |
- mention AUShbel ‘and his views upon the place¢. of organizing ideas: How-

ever, R-obmson went no further in relating Ausubel’s cognitive theory to the

. énquiry training program. ‘Cousins (1963) based his program on a lagical

3 model of | enqulry w:thout any overt conmdcrataon of how chlldren learn.
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‘Natureoffl“rain_ing-_, . . R E '_

In terms of such things as teacher involvement, materials used, attrlbutes of- -

the’ enquiry process emphasiZed, and duration of t:rdmmg, the dlften.m
‘investigations showed considerable variation. : .
Teacher Involvement '
~ With a number of studies, teachcr partlc:lpauon in class activities was
" minimal. Ripple & Dacey (1967), .Wardrop et al. (1969), Treffinger &
Rnpple (1970) and Gray. (1972) al used what could be loosely labelled ag
independent studentass:gnments. Gray used a branching program designed
around multiple choice questions. The Wardrop investigation made use of an
carly version of the Berkeley Productive Thinking Program. There the
children worked from booklets produced in comic style, The problems to be
investigated, together with appropriate information were given within the
- context of discussions between two children and their uncle. A modified
version of this program was used by Ripple & Dacey. The teachers only
distributed the lesson material and answered procedural questions. Class
discussions were not held. Anderson (1965) used the techmqucs of prog-
raimmed instruction in the form of a script read by the wacherto oné child ata .
- time. This teacher pammpauon arose because the subjects were only in
grade one. Although Massialas & Zevin (1964) and Blatt & Kohlberg (1974,
reported by Rest) did not.use programmed insttuction, teacher involvement
was relatively minor. The trammg technique used by Blatt & Kohlberg relied
upon discussion between students of differing ability levels. Through such

interaction intellectual progress was expected. The teacher’s role in the_ _
‘Massialas & .Zevin work ‘was mainly non-directive in nature, bemg con-_' _

cerned with such things as re- -phrasing questions and recogr@ng students,
There have been m\nz:stlganonsd which, in relation to the nature of teac\her
involvement, contrast with those noted above. In the studies of Taba (1966),
Hunkins & Shapiro (1967), Oltan & Crutchfield (1969) and Wallen er al.
(1969), teachers were mtnma‘tely involved in the ttﬁr:ng sequence An
essential part of ‘the Taba program was the use of partisular types of teacher
questions during the learning activities. Because of this, teachers using the
program were g:ve{\ special trajning before introducing it in the classroom.
- A similar situdtion pertained in the Wallen investigation as this was an
extension of the Taba work. While teaching strategles were not emphasized
to the same extent in other investigations, teachers were expected to stimu- -
Jlate and guide discussion in class.sessions (Jenkinson & L.ampard, 1959
_Cousins, 1963; Massialas, 1963; Hunkins & Shaplro 1967; Olton & Crutch-
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field, 1969). In the _S_uchﬁ;an (i961) program a t_abc recording of the

previous séssion was played to the cléss and the teacher evaluated the
success of the work Attention was given to the nature and appropriateness of
the questlons ‘asked by the children.and emphasis was given to ‘the elements
of the enquiry being employed. Crabtree (4 967) was specifically examining
. the influence of the teacher communication and the pre-arrangement of the
- learging environment upon the productiveness of children’s thmkmg.
~Robinson (1973) saw the tezicher as playing an active role in the training

sess:on; although he recogmzed ‘the role as belng either a ‘laylng out of )
comtent’ .or a ‘drawing it out’ from students =

Enquiry Skills Taught . -

:Vanous enqunry sk:lls have been stressed in the different programs. Some

projects have been concerned with the full range of skills, including the

generation of answers, the seeking of information, the weighing ‘up of
evidence and the drawing of conclusions (Massialas & Zevin, 1964; 'Taba,
1966; Covingtoner al ., 1972;.Robinson e? al., 1972). Both hulman (1965) .

and Allender (1969), however, oorrectly asserted that most tramu:?g studies
have ignored thb\ initial phase identified by Dewey, namely “problem-
identification. The parameters of the situations.in which problems were
embedded were defined by teachers and the attention of stpdents was

. dirécted towards pamcular issues. In addition, it is evident that certain skills

recetve more attention, at least.in terms of time allogation, than others. No
doubt, in. many cases this time allocation arose from observat:ons made
dunng the development of materials to the effect that children found some
skills more difficult than others.: Sucpman (1961), for example, stressed

.-question-asking. However, underlying this particular skill are others; such .

as observing and thinking of possible 'explanati‘ons to’ ‘the phenornenon

. observed. For Taba (1966), the ability to class:fy was cruc:al in cognitive

performance, so listing, groupmg and labelling abilities were basic to her

program. The valuing of particular sets of skills has been also reflected in the

evaluatlon instruments used to metasure success.of the training episodes.
There- are other studies which had more restricted training objectives.

Higgins (1974) was concerned with improving the ability of children to draw

inferenices from given data. Arising from such/’training, children were
expected to create more answers to given problems. Ojemann & Campbell
(1974) were also concerned with teachmg children to find alternative solu-

. tions to given problems. But, in addition, th‘;Wanted children to examine
the alternatives in terms of their. consequences. in common social %nuatlons



“

Anderson (1965) was teachmg his subjects the techmque of suCcesswely
varying each factor in a problem.while holding all other factors ¢onstant. A
similar purpose was held by both Bréddermian (1973) and Case & Fry- -
(1974). Gray (1972) trained children to manipulate data. Although Gray saw
" this as a limited objective, it did involve the subjects in the producd'%and '
evaluation of possible answers L. problems Hence Gray’s program was as ~
comprehensive as some of the programs which claimed to be mvolved with
the total enqulry process. - - i

Content and Training Approaches : S g

.

Training approaches also differed between studies. For example the authors
of the Berkeley materials stressed that their program considered the enquiry
process as a totality. (Covington, n.d.). The separate elements of the process .
wert taught within the context of particular problems: They were not taught
first in isolation. A similar situation applied to Taba (1966). By contrast,
Case & Fry (1974) initially tayght subjects to suggest counter-explanattons
‘to a given set of facts. Later, students were instructed in designing expen-
ments for which no coupter—explananons were possible once the facts were
obtained. In the final sessions these two skills- were brought together With
the Ontario materials the students were given an overview of the total
process and then separate sessions were devoted to the different components .
required to build up performance on the total model (Robmson etal., 1972;
' Robinson, 1973). For example, when cons:denng real-life problems. single
sessions were devoted to asking more general questions, to brain-storming
and_to using common sénse in eliminating alternative solutions. Each of
these elements was constantly referred “back to and related to the enquiry
model as the lessons progressed. Both approaches, the element and. total
~ strategies, appear to have been successful in achieving improvement in
- student performance, as the results dlscussed below indicate.

There were also dlfferences between the studies in the content areas of the
problems investigated-and the nature of the stimulus material within which
the problems were embedded. Suchman (1961), Mason (1963), Butts &
Jones (1966), Scott (1973), and Bredderman (1973) worked within the
physical sciences. Others can be loosely grouped in the social science
category (Cousins, 1963; Elsmere, 1963; Massialas; 1963 Taba, 1966;"
Hunkins & Shapiro, 1967; Wallen+et al/., 1969; Higgins, 1974). Taba and
Wallen ez al. drew from a number of the social sciences including socnology'
and history. Hunkins & Shapiro dealt with issues such as freedom of speech,
freedom of worship, privacy-and equality. Ojemann & Campbell (1974) and
Blatt & Kohlberg (1974)‘used moral dilemmas while Robinson es al. (1972)

- - -
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number of arcas including fogic. the social sciences and the
lences. Case-& Fry (1974) in their five units drew from physics.,
psychology. biology, énginccring and Sociology. The Berkeley materials
originally centred on “crime’. In more recent versions of the Producrive
Thinking/Program this has been extended into other fields (Covingtoneral.,
1972). aissialgsf& Zevin (1967) developed activities in the fields of
Englisly, geography, history. physics, music and criminology. ,

- Divérsity also existed between studies regarding the form of the data.
Writtgn materials seem to predominate although there were notable excep-
tions/ For Suchman (1961) and B‘utt:s'.& Jones (1966) movic ‘ﬁ'lm cl-ipls_
provided the source of the problem. Line drawings with comic style balloons

drew frogn
physical s

of conversation provided the basic matcrial in the Berkeley program. Others
- such as Cousins (1963), Elsmere (1963). Massialas (1963), Hunkins &

Shapiro (1967), Gray (1972). Robinson er al. (1972). and Ojemaunn & -
Camipbell (1974) relied upon written materials. The Taba (1966) and Wallen
ef al. (1969) studies used the Taba Social Studfes Curriculion . This course
}’isted library reference material and, less dften._filmstrips and motion
/pictures that could be used (Durkin, Fraenkel & Tanabe, 1969). The Bred- _

f/ derman (1973) infcsligation wias one of the few studies where the problem

. !
;
)
- !
L
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" . regular sessions spread over the school year. Wallen er al. (1969). for

-was presented in the context of physical apparatus. To obtiain an answer tha .
child had to manipulate the apparatus. o

‘ _— . . g K
Duration and Intensity of ’f'_ralnmg . :
The -hours of instruction diven in the various programs differed mark edly .
‘Same gave intensive training for a short period of time while others used

cxample, reported that over the year, three of the experimental teachers

~ devoted an average of four hours per weck. five averaged three hours per

* week, one averaged two hours and another teacher one and a half hours for
-y - . . - I " - -

. the week. A school year was also-the time duration of the investigations

carried out by Taba (1966) and Robinson er al. (1972). Weekly time
commitment was not given in~gither case. Subjects in the Scott (1973)
investigation engaged in an enquiry training program over three years. In .
science classes throughout each school year the subjects received approxi-
mately one hundred minutes of training per week. Thé Massialas, program
(1963) was spread over. 18 weeks. '

By contrast Gray (1972) had only five training sessions, each of one

period length. The distribution of these Sessions was notindicated. Bults &

Jones (1966) held training sesstons for cach school day for.three weeks. ‘)@
. . ) - . - , .
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similar period of time was used by Hunkins & Shapiro (1967), 16 class days.
Wardrop et al. (1969) had one lesson per day for-four weeks. '
For the achievement of such a complex set of abilities encompassed by the
Jabel ‘enquiry’ the time devoted to training by these latter studies seems
inadequate. Yet as the discussion of results shows, almost all claim to have
achieved improvement in performance. In fact, Ripple-& Dacey (1967)
commented upon ga earlier firidding of Crutchfield & Covington where
significant- differgfices between instructional and non-instructional groups
on cgiderion testy were found after lessons four and 10. Why these improve-

ments should haje oc.currcd was not always clear. They could have beendue .- -

to teacher enthfisiasm, teacher bias or a Hawthorne effect. These pos-
Slblll!les are explored later in thll‘. ‘chapter.

-

Results
While it does emerge that pupil performance on aspects of the enquiry
- process can be improved through training, only limited patterns of consis-
" tency are_ evndent across studies. In part, the difficulties in mterpreung
results arise from the absence of a detailed rationale underlying the tralnlng
program, lack of detail conceming the nature of the training provided,
insufficient attention to experimental design and the limited nature of the
cvaluation instruments used.

13

T_reatinent Effects

The improvement in student problem-solving behaviour, in almast all inves-
tigations, was associated with the training provided. One exception was that
of Mason ( 1963), where success at one grade level was attributed to teacher
effects. However, the training program appears to have been effective at the
grade five level in teaching ‘critical thinking’'. Hunkins & Shapiro (1967)
concluded that elementary ‘;chool children can be taught to think critically.
In this instance critical thmkmg referred to the ability of students to analyse a
situation and be consistent in their actions in relation te their choices. Scott
(1970) suggested stylc of categorization was influenced by enquiry training
which emphasized an analytical approach to problems. Attention to'deta_il, '
became more acute. Verbal fluency and flexibility were increased. Succeégs
- was also achieved by Butts & Jones (1966) in enhancing prgblem-solving
ablllllefr although their suqcess appears broader in scope because of their

'more comprehensive test instrument.
# .

‘
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Taba. (1966) reported that those children trained to discriminaté, to infer
from data and to apply known principles to new situations, were suyperior to
those untrained. However, there were inco@sistencies in the resufts which
she suggested could have been influenced by the inadequacies of the tests,
the imbalance in the composition of the san.ple groups or variations in

teaching style -over-and above the variable of t aining. Wallen er al. (1969) |

found differences between the control and treatment groups on Some mea- .
sures. The treatment group showed greater gains from pre-test to post-test

than the control group in the ability to interpret data and make legitimate °

infcrt;nccs,r Higgins (1974) also found that "infercncé-making behaviour of
nine- and ten-year-old children could be significantly. iggproved. However,
significant differences between groups were not found by Wallen on the

ability to use. in new situations, the generalizations emphasized in the Taba

curriculum, nor to explain given phenomena or events after identifying the
relevant elements or relationships. o

- Training effeets were also found in three investigations examining the
adequacy of the Productive Thinking Program in achieving its given objec-
tives (Olton & Crutchfield, 1969; Piper, 1969, cited in Covington, -n.d.;
Wardrop er al., 1969). Wardrop ef al. rioted the superiority of the treatment
group on 30 out of 40 measures included in the study. Of these, 13 proved to
be statistically significant, with 11 in favour of the treatment group. Superior

achievement by the treatment group was notéd on measures concerned with
prgblc:r-glﬁ%l:tion, number and quality of ideas produced, intellectual peris-
tence and Sensitivity to discrepant or puzzling facts. These results fvere
described by one member of the project team as modest (Covington,/.d.).
In the second major study by the Berkeley group, the training outcomes were
more substantial (GOlton & Crutchfield, 1969). Reporting on a sub-sample of
50 subjects from a larger study. Olton & Crutchfield noted three spegific
results from the training program. First, the treatment group was better able
to account for puzzling facts. Secondly, they welk able to grasp the signifi-
cance of a given clue to eliminate alternative suggestions to solve a hypothet-
ical archaeology problem. Finally, they were able to suggest more causes of
poverty and how it might be ended: than was the control group. Both groups,
‘however, were roughly equivalent in basic knowledge about poverty. In-
addition to these results on the elements of the enquiry process., a composite
score was calculated. This the authors saw as a very eomprehensive measure
.of the thinking performance, reflecting achievement on 23 different indices
of productive thinking. The differences between . the treatment and the
control groups on this combined measure was significant at the .0l level.

(PO |
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. Plper (1969), essentially rephcatmg ‘the Olton & Crutchﬁcld study, also

found significant differencesona compos:te score, calculated on the basis of

‘14 variables, between perfgrmance by- treatment and control groups. Using a
~modified Productive Thinking Pregram, Ripple % Dacey (1967) found a

significant difference between instructed groups and non- instructed groups
in time taken to reach solutions to problems. But there were no significant

" differences on measures of fluency, flexibility, imagination or originality. A
more recent study involving Ripple (Treffinger & Ripple, 1970) concluded

that the instructional materials did not influence pupil’s verbal creativity

'scores to any. appreciable extent.. With respect to other problem-solving

criteria there was little evidence for the effectiveness of the instructional
materials as used in that study. Moreover, there was no support for the
assumption of positive transfer from the program to problem-solving in

. “another subject area; in this case arithmetic. Obviously these findings

conflict with some of those of the Wardrop etal. and the Olton & Cruschfield
investigations. “

Robinson et al. (19‘(,2) report that eva]uauon of their program has been
undertaken over a number of. ycars but present scant information as to’its

- success. Thé authors do scg_tg_.\l;c;wever that the program has had a large

cffect upon the ability of student3\{o recognize relationships and the implica-
tions of these relatlonshlps to identify limitations in a given set of experi-
mental econtrols, to use multiple criteria in decision-making, and to recog-
nfze the restrictions involved in applylng the conclusnons formed from one

situation to another. '

Both Anderson (1965) and Case &'Fry (1974) found it possible to train
subjects to control variables in a problem task. The differences between
treatment and control groups in both studies were highly sngmficant Al-
though examining the §ame ability, Bredderman (1973) found no significant -
differences between groups. 4 .

Two other investigations claim success—m training children to handle
moral dilemmias (Blatf & Kohlberg, 1974; O‘Jemann & Campbell, 1974).
Ojemann & Campbell concluded from their results that planned learning
experiences can make a significant difference it the development of factors -

.important in making moral _] dgements. It will be recalled that they were

particularly interested in encouraging subjects tc,think,_'.about alternative

Solutions and the consequence of such decisions.

In summary. it seems thdt\ggrtain attributes of the enquiry process are
susceptible to training. Yet it is still unclear whether performance improve-
ment on the elements necessarily relates to improvement across a total task,

-
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and whether improvement in some of these clements is more crucial than
others in gaining overall growth. Indeed, as will be seen below, it cannot-
always be said with confidence that factors other than the training program

were not influencing performance. A

Other Factors Influencing Performance

Several studies have commented upon the relationship betweén the ability of
students to solve preblems and variables such as intelligence or mental age,
vocabulary scores, sex, and classroom environments (Harootunian & Tate,
1960; Dale, 1970; Peel, 19714; _thnsgon. 1972; Whitehead, 1972). Also,
many of the training studies in pre« and post-testing phases have noted such’
relationships. Wardrop et al 3£1969) found from pre-testing sessions that
students drawn from what wére described as ‘facilitative environments’
performed better on tests measuri ng number and quality of ideas produced to
given problems, compared to those from environments described as ‘non-
facilitative". However, only one similar effect was found out of 40 post-test
measures. Mainly, Wardrop argued, this was because the treatment was
particularly effective with students in non-facilitative environments. Sig-
nificant interaction between environment-and treatment supported this ar-
gument. Crabtree (1967) found that a higher degree of structuring jn the
learning situation resulted in ignificant effect upon measures of conver-.
gent thinking, ‘whije lower leCels of teacher structuring elicited more.diver-
gent responses. - . ) o
Significant sex differences were also identified on pre- and post-measures
~of the Wardrop study. With: the exception of three test measures which all’
related to the same problém, the performance of girls was superior to that of
boys. This finding, Wardrop ér al. felt, was consistent with other findings
regarding performance of females versus males on verbal ability tests. The
-same study reported that the Paneral level of intellectual ability ol‘“&gden&-s
correlated significantly with pryblem-solving performance.- v
- It seems likely that certain characteristics of subjects and the le(arning
environments from which they are drawn and the experimental situation in
which they are placed can influence performance on problem-solving tasks.
Because of this, it is important to establish it thesoe same factors or othe N’
influence the sUL:i:ess of a traihir_lg program. Should they do so, t ‘
- further experimental studies such factors should be controlled so that a less
contaminated measure of treatment effects can be gauged. Preliminary leads
have becn given in some. studies. - o S .
Both Butts & Jones (1966) and Wardrop ¢r al. (1969) found no significant
interactions between IQ measures and treatments. Wardroper al. pointed out
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lh.n in comr.m to th¢ pn.scnu. of 1Q effeets on test purform.mu no
« consistent pattern of interacgions ‘between [QUund treatments existed. While a
similar conclusion was drapvn by Butts & Jones, they were more cautious,
- believing their results mayphave been influenced by the size and homogene-
- ous riature of their samplef For them the issue was. not closed. Yet Wardrop
et al. specifically comménted upon the representativeness of their sample,
covering the entire spfead of ability in a total of 44 classrooms. Earlicr
Suchman (1961) bdd noted that not all children benefited cqually from
. enquiry training” However while anticipating that children who were tintel-
" lectualIRBifted” would get most from the program, he found they were often
. the least willing to do so. Such children were often secking an immediate’
solution. This latter conclusion of Suchman conflicts with that reported by
- Massialas & Zevin (1967), that on'one problem the low 1Q group was more
- cregfive in its response but did not persist in following through its huriches.
Tha&kigh 1Q group had fewer and less original explanations but was more
persistent in systematically following its explanations through to a logical
u)nLlusmn After blocking fyvels of ability into two groups Olton & Crutch-
ficld (1969) found bath gmu s benefited from imktruction allhough the high
ability level slightly more so§ The sl.msuul slgmtlunu. of these differences
was not presented. .

Only Mason (1963) repofted a teacher effect. He inferred that the dlfﬁ.r-
enee buwu.n his control and treatment groups at the fourth grade level was
due 1o a teacher factor. THe treatment. group, uulmng teachers who had

- dgvulopul the training matyrials, p_cmmm.d better than cither the other
treatment group or the con group. While no other study specifically _
‘reported upon.teacher effects, Qovington (n.d.), when reviewing research
on the Berkeley materials, highNghted the difference in the magnitude of
results betwéen the investigationsof Wardrop ef al. and Olton & Crutch-
ficld. This differencd, Covington suggested,. could be due to teacher in-
volvement, since inrghe first-named investigation the training materials were
used md&.pundunlly of the class teacher: With the second study the teacher
was closely mvolved. Caution, however, should be used in interpreting this
relationship, as the duration of lmlnlnl. sessions and materials usLd also
‘varicd between studies..

The findings of Mason (1963) indicated that some deu levels benefited
more than others from training. Ripple & Dacey (1967) also suggested that
instructional materials may become less effectivtin developing creative
thinking uh’ys as grade level increases. Such a possibility gained no
support from In.tllnu.r & Rlpph. (1970).

.
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Nature and Appropriateness of Evaluation lnstruments
Few tranmng studies which examined treatment effecks)ased surmg
instruments which attempted 0 evaluate the student’s s performantejon the
’problem -solving task as a totality. Most studies used tests which examined
elements of the process. Examples of such abilities are the generation of
solutions, the achievement of correct solutions and the identification of
relevant evidence. The circumscribed evaluation instruments pertained not
only tg those investigations with limited training objectives but also to those,
“which set out to enhance the total enquiry process (Butts & Jones 1966;
Taba, 1966; Wallen, er al., 1969; Robinson, e¢r al., 1972). The studies
associated with the Berkeley Praduc tive Thinking Program used an impres-
-sive and highly Lreatlve .array of tests, yet each test was limited in the enquiry
objectives it was testing (see Wardrop et al., 1969). For example, from an
account of the migratory behaviour of a_hypothetical flock of birds, the
student had to identify puzzling facts in the story. Later, after haﬂring some of
these facts pointed out to him, he had to devise explanations to account for
them. The student. responses were scored separately on each variable.
- Covington (1968) and Olton & Crutc.hfleld (1969) did go on to calculate an
overall problem score but this was derlved from a pooling of scores on each
of the variables measured on the various tests. Summing of scores across
measures of specific abilities to gain a single general enquiry score was a
technique adopted by a number of investigators (Shulman, 1965; Ripple &
Dacey, 1967; Treffinger & Ripple, 1970). u%a procedure demanded the
use of reliable instruments which measurgf different aspects of the enquiry
process. Even if these requirements were met, the question concerning the |
relationship between the summed performance acrpss separate tasks and-
performance on global problem-solving .measures would .need to be
answered. Does the sum of the parts equal the whole? Ripple & Dacey used a
battery of creativity,tests on which the subjects were rated on flexibility,
originality, fluency and imagination. They also used Maier’s Two- Stnng
Problem to measure problem-solving performance but here attention was
directed to the achievement of the correct solution and the time taken to gain
it, rather than to the thought processes used. ' :
The two criterion tests used in the Taba (1 966) study related to the ability.
to-interpret data and apply principles to new phenomena Associated with the
abllity to interpret data were skills of inference- makmg and the judgment of
the’ vahd:ty of inference$ made. Separate scores. were calculated on each
aspect.” The ability to apply pnnc:ples to new phenomena was included
- because the author believed generalizations made in the social sciences are-
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oflen lm.luswe and stereotyped Part of the training p?ogram was to encour- |

age children to recognize the limits of data and to refram from over-.
generallzmg, or conversely, being over-cautious. The second test,
Application of Principles Test ‘ﬁd concepts and generalizations which the
student had developed through the learning program. It presented new
situations and asked the child to select the generahzauon which explained
the occurrence or event portrayed. Similar limitations in thﬂbjecnvec of
enqunry assessed by other-investigations can be documented. .

The objectives being tested*in most studies reflected a value weighting
“placed upon some abilities in the total enquiry process by the investigators.
Taba and the investigations associated with the Taba Social Studies Cur-
riculum stressed the importance of categorization in intellectual growth so it
was reflected in the instruments used to evaluate success of the program. As
the name of the Productive Thinking Program implies, the Berkeley studies
accentuated the creative component in enquiry (Covington, 1968; Olton &
Crutchfield, 1969; Wardrop et al., 1969). The testsgiised, in addition to
rating explanations given as the consequences of problem solutions,
examined the number and quality of ideas advanced by subjects to’ solve
problems and the ability of subjects to re-organize the elements of a problem,
all of which are creative tasks. For Suchman (1961), with his concern for

developing autonomous thinkers, the evaluation centred upon the questions -

asked; the tluency, control, precnsnon and autonomy in fmdmg answers to
filmed demonstrations. ‘

Aside from the objectives being evaluated the measurement techniques
used in some studies gppear to place further constraints Gpon the interpreta-
tion of results. A number of studies used multiple choice-type tests (Jenkin-
son & Lampard, 1959; Cousins, 1963; Cox, 1963; Massialas,. 1963; Nelson

& Mason, 1963; Taba, 1966; Hunkins & Shapiro, 1967; Ojemann, & °

Campbell, 1978). The multiple choice technique: SIgmfacantly changes the‘

nature of the mental operation carried out by the subject, comparcgato
situations examined in Socnal Studies cumcula While it is true tha S=.

presented in multiple choice form can be testing’more than the recall of
factual knowledge, more constraints in the nature of an acceptable response
are inevitable. In addition, such fests appear to place a premium upon
convergent thinking. This constrainf seems inappropriate where interest is in
thie process of mental operations rather than a particular product. This is not
to say that multiple choice instruments have no place in mvésngatmns into
problem-solving but, due to their inhgfent limitations;such tests need to be
supplemented by other more “open’ e luatlon techi'é ques The inadequacy

Lo~ v .
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of enquiry measures in physical science was noted by Nelson & Abraham

(1973). They proceeded todevelop their own open-ended instrument which
provided scparate scores on students” ability to gather data, to projecttinto an
unexplored situation from an.cekXplored ficld, o test-the validity of an
inference and to’ torm ;,ruups having some common specified observed
property. . :

© There are studies which have cn)gjpycd more oan mcasu:‘bs Gray (I 97”)
used open-ended test situations based upon the comprehension-type pas-
“sages advocated by Peel (L966) and used by other investigators inspired by
Peel’s work. A similar technique was used earlier by Elsmere (1963). Butts
& Jones (1966) and Suchman (1961) used open-cnded situations in the
physical sciences, as did a number of studics ustng the Bcrl\clcy prograny
(Oltoh & Crutchficld, 1969; Treffinger & Ripple, 970). l"rang.crlplsotclass
Icssnns wcere uscd by Cousins (1963). Cox (1963), Elsmere (1963) and
- Massialas (1963) to rate the Ircqucncy with which t.lunuﬂs of the cnqu:ry

Cprocess occurred.

+

Reliability of_lnstruments . b

It has been noted above that somd studies meluycd mulllplc choice items
while” others used open-ended sisuations where scorgs were based upon
“single criteria. There are obvious advantages in the first approach in terins of

] " retiability of marking.but the appropriateness of such mdasurgs, even when .
. sunfined, in terms of the total problem-solving prou.ss lsqucstmndb,lc Fhls
“issuc is taken up again in a latef discussion on scoring studgnt rESponses &y

problem tasks (see Chdptu 6). Howc.w_r ln addltlon to thls difficulty, a
number* of anLSll&,lerq have ‘indicated doubts about the instruments they

employed. Taba (1966) pmmed out that her criterion mcasurés had certain |

deficiencics in respect to sensitivity and stabifity. Jenkinson & Lampard .
(1959) d:suwucd that the ceiling of the STEP tests, the criterion medsure of
the inyestigation, was too low. Many. of the subjects at the grade six level

identified the correct responsdg.on almost all ‘items at the inttial administra- -
"~ dion of the tests. With the Treffinger & Ripple (1970) investigation a number -

of'ddluc.nuu in the measuring instruments were noted. While Llanmng the

~Torranc e Tests of Cream-e Thinking were “the most practically. useful -~
- mstrumc.nls available, at the time, to measure fluency, flexibility and origi-

nahly the du!hors acknowlcdg,d that the tests did not ‘comprehénsively
assess creativity and that. these tests are accompanied by «a numbcr of -

- technical, prou.dural difficultics® Trcffmgcr & Rlpplc also noted thdl the



Kuder-Richardson Formula 20 reliability” cocfficient for the Atithmetic
Puzzies, a transfer task, was lower than desirable.. With the gencral
problem-solving tasks there was a high level of difficulty. This difficulty
level, 'Ircl'ﬁny.r & Ripple argued, may” have had the effect of masking
dlttc.n.m.cs hl.lWLCl'l m_.umult L.r(n‘zps

+
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Transfer and l)urabil'ity of T raining

To determine the real success of training attention needs to be given to
factors beyond the scores obtained on post-test measures. Piaget (1964)
detailed three important criteria. The first is durability of the ideas taught.
The second concerns the extent to which the ideas are generalized by the
child, and hence, transferable to new situations. The third criterion is the
spontancous, level of operation before the learning expericnce was intro-
=duced."Durability and transfer as necessary criteria have also been raised by
()thLl‘InVL\llbd{()rs(Bl‘dth&Gldss 1968, lnhcldu & Sinclair. 1969; Snow
1974).
All three criteria were not always met in the training studies r;v:cwc.d in
this chapter. Generally all subjects were pre-tested. Attention was given to
o durdbllny by Covington'(1968). Olton & Crutchficeld (1969), Bredderman
(1973) Scott (197’3) and. Blatt & Knhlbc.rL_ (1974). Olton & Crutchfield
found that the gains'in thinking skills produced by cight weeks of instruction
~evidenced in the performance of the treatment group was still evident on 10
variables more than six wecks after instruction had ended. However,
Covington (n.d.) indicated that the margin of superiority favouring the®
instructed students had tended to decreasc. over time. . After one month -
Bredderman found that the slight supremacy ()fth(. treatment groups over the
control had dissipated. Scott’s training program concluded in 1965 but he
found that significant differences betwéen expe_ymcntdl and control 'groups -
had persisted on one sub-score of the Sigel C ognitive Skill Test on retesting
in 1966 and 1971 (Scott, 1973). The particular skill concernced the student’s
analytical bchaviour. Scott satisticd himself by questioning students that
furtherenquiry cxpericnce, had not been gained cither for the expcrimental or
C(mtra} groups .in the intervening pé€riod between training and delayed .
testing. The Blatt & Kohlberg (1974) investigation foundthat students who
had ddvanced after 12 weeks of training remained advanced 12 weeks later.,
Regarding the transfer effects. few" studlcs examined whcthc; specific
skllls whuh had been taught carry across into new sﬂuatl(mvor other subject
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areas. Robinson er «of. (1972) identified three levels or dimensions of
evaluation*. First, there are measures of take. These concern the extent to
which the student has learned what he has been specifically taught. Many of
the tests used by Olton & Crutchfield (1969) and Wardrop er al. (1969) fall
into this category. Sccondly, there are those situations which involve trans-
fer within a range of problems. A new situation is presented to the subject
which requires the employment of strategies and skills developed in the
“learning program. Since the Bredderman (1973) study involved training the
subjects to control variables in physical science situations the'use of a social
science problem where control of variables was necessary to gain the correct”
solution could have been used as a measure of transfer. This was not done.
Case & Fry (1974) actually used both social science and physical science
tests but gave experience on both types of situations in training sessions so
the opportunity to measure the quality of transfer was lost. Covington (n.d.)
considered the Bird Migration Problem used in a number of the Berkeley-
inspired investigations to be a transfer task. This was because the Productive
.Thinking Program contained no material of the migratory behaviour of birds
or any related concepts. So in this case the student had ta'apply thmkmg
skills learned in one area to another with which he had llttle or no prev:ous
experience..

The third and final dimension of evaluation identified by Robinson ez al.
(1972) concerns tasks which give no clues that particalar strategies taught in
class should be used. Such tasKs involve a much higher level of ‘transfer.
Ideally, as Robinson er al.. pointed out, these tasks should not ‘smack of
school’. Ripple & Dacey (1967) specifically set out to examine the claim of
the Berkeley Productive Thinking Program that it was ;ramlﬁg\geneml!zed
problem-solving skills. To measure this objective, Ripple & Dacey used the
Maier Two-String Problem. They correctly claimed that the training pﬁﬁk
vided did not specifically relate to this problem. Because trained subjects
reached solutions significantly earlier than non-trained subjects Ripple &-
Dacey claimed transfer of training effects. However, time taken to reach a
decision, the ctiterion employed, was not one of high.priority, in Social
.Studies programs. Similar differentiation between.training and evaluation
tasks could be noted in the Treffinger & Ripple (1970) study where arithme-
tic puzzle tests were used. Noting the strpng similarity between the format of
the instructional materials and .the cr’ﬁerion measures used in previous

- studigs they utilized non-specific measures of transfer by using tests that
were dissimilar in both content and format to the training materials.

*Note the similarity of ideas here with the three regmns of reference covered by the
Brunswick termse cenlral pI’Oled[ and dlgal more recently clabemted by Snow

(1974).

-
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Overall, the few available results concerning transfer suggest that so}nq
problem-solving skills taught have been transferred to néw situations (sce
Olton & Crutchficld, 1969; Robinsoneral.. 1972). Generally, however, the
criterion tasks used must be viewed as being diffegent from but similar to
those used in training. Robinson er al. (1972) classified two of their tests as
‘remote transfer” and a third as ‘immediate transfer’ but even the remote
tasks were less remote from the training provided than those used in studics

by Ripple & Dacey and Treffinger & Ripple. No significant cffects of the

instructional program were found in the last named study on arithmetic
problem-solving tests. While admitting these problems were rigorous tests
of transfer. the authors argued their relevance as problem-solving tasks.

- Experimental Design

Many investigators have indicated the need for further research to identify
the specific factors associated with the changes in problem-solving be-

haviour*. Generally the experimental designs employed make it jmpossible .

to disentangle the influence of such factors as teacher, school, classroom
environment and rate of presentation of material from the contribution of the

particular training program. Taba (1966) found it impossible to control

factors such as’'teacher training and the program actually used, so the study
was regarded as an exploratory one. Others also had reservations about the
strength of their findings (sce Jenkinson & Lampard, 1957; Robinson er al.,
1972; Case & Fry, 1974, Covington, n.d.). With the Case & Fry study only

one_teacher was employed to tedch the enquiry program to a group of *
studgnts withdrawn from English classes. The fifth grade treatment group

for the Ojemann & Canfpbell (1974) investigation was located in one school
and the control in another. For the sixth grade level, both treatment and
control were within the one school but taught by different teachers. ‘A similar
situatiompertained to Butts & Jones (1966). Two classes in the school were
involved in a program designed to .enhance their problem-solving be-

- haviours."Another two classes in the same school served as thegontrol. With

the Cousins (1963) investigation a control group was not used. In Elsmere
(1963). the experimenter was also the teacher of the treatment group.

*1t should be noted thiit not all rescarchers advocate the use of cxperimental dcsi‘gns_
Snow (1974), for example. was not completely sympathetic to the notion of control-
ling significant vanables arguing that such an approach produces artifigial situations
and unnatural behaviour. He also discussed problems encountered in generalizing
from observations ot'a sumple to a target population, and the difficulty of identifying
treatment dimensions. He argued strongly for the adoption of quasi-representative
and for, naturalistic, quag{'ilativc case studies in educational research.
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Another teacher taught the control. Onty Wardrop er al. (1969) paycd
Cattention to measuring classroom environment, a factor that proved (o be

important in m‘plcmcntmb a successtul problem-solving program,

RS C harter & Jones ( [973) and Shaver & Larkins (1973) pointed out the need l
"t

o describe and 1o monitor wh actually takes place in the treatment groups.
Were the tcachers actually doing what the experimenter thought they were
doing? Unless this is established, treatments which are different on paper
may be dismissed as being smnl.lr in terms of contribution to student
performance. when, in fact, any planned differences may have been lost in
the implementation phase. In practice there may have been no difference
between the independent variables. Mason (1963Y, for cexample., expected
one group of teachers to use matérials as printed but another g group was free
to make modifications. The extent to which the first group conformed was
not documented. nor was the degree to which the second group déviated
tmm the planned tcm.hm;_., strategy. In the Ojemann & Campbell (1974)
sludy the teachers were encouraged to use their own experience and imagi-
nation in working towards the accomplishment of particular objectives. The
approach of Jenkinson & Lampard (1957) was similar. Neither study de-
tailed the program actually taught. Teachers in the Cousins (1963). Elsmere
(1963) and Massialas (1963) investigations kept daily diaries as a record of
what took place in clasg, Tape recordings were made of some class discus-
sions to validate the daily log. In the case of Massialas, for example, thiy
taping was done on two occasions. However, neither with Cousins nor
Elsmere was the stated purpose of the taping to check the extent to which the
teacher followed a'planned procedure. Nor was the taping doneto prov:de a
* description of the class activities. In both cases the taping was used ‘to’
document the frt.qucn(.y with which students used elements of the enquiry
process. With Taba (1966) and Massialas &-Zevin (1967) mterest was upon
‘the interactions between teacher and students. Neither Taba nor Massmlas &
Zevin required teachers to follow a set program. I 5
“ In terms of statistical tcchmques used to analysc data, two points need to.
bc made about previous research. First, rarely were the assumptions underly-
ing the use of particular statistical procedures acknowledged - Did the data
justify the use of particular statistical procedures? The study by Walleneral.
(1969) was one exception to this criticism. There it was discovered that the
_gathered data did not match, in all instances. the underlying assumptions of
“analysis of covariance: normality, homogeneity of variance and
homogencity of fegression. Consequently, the lnterpretatlons of the’statisti-
cal analysc'; were considered as suggestive only’ Secondly,"few investiga-
“tions have employed one or more of the vanety of multivariate techniques

o
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tlcvclupccrl‘uvcr the past decade. This oversight is unfortunate as multivariate
techniques are eminently suited to _classroom rescarch. where complex
processes are being examined amd where many predictot variables and
cr‘lqri(m measures are being employed (Finn,- 1974; Keeves, 1974).

Implications for Further Research
" - From this review of research a number of points emerge which should be
considered in planning further studies. First, training programs should be
carctully articulated in relation to ah underlying rationule. Results derived'.
from certain activities can then be interpreted in terms of this reasoned
cxplanation. Also, a rationale helps to identify appropriate mcaﬁﬁng ifh-
‘struments; instruments to describe the treatment sample and to act as
covariates in any planned analyses. Sccondly, provision should be madé to
establish the extent to which. the program as originally conceived was:
actually implemented. This would entail nmonitoring a sample of lessons to
- determine whether the procedures detailed for particular teaching ¢pisodes
‘matched the teacher’s operation. Thirdly, a varicty of instruments should be
used to assess performance on both the total problem-solving task and the
- . separate enquiry skills. Solving the Rroblem tasks should require the usc of a
varicty of enquiry skills. These problems;should not be segmented into a
series of sub-questions by the tester s this changes the nature of the agtivity;
the M;spacc\"rcquircmcms; ar¢ changed. Assessment of performance should
utilize multiple criteria. Problem tasks should be regarded as measures of - -
transfer where they differ in content and format from the problems used in
" class. Fourthly. tO determine the myure of the training effects. measures of
both transfer and durability should,be used. If genuine cognitive growth has
“been achieved it would be expected to transfer to new situations, and not
dissipate after a few weeks. With the 'use -of both transfer and durability
. measures a distinction-could made between improved performance and
improved competence (Flavell'& Wohlwill, 1969). Fifthly, an experighental
design should ‘be adopted which allows the factors influencing tréhtment
success to be disentangled. Multivariate statistical procedures shduld be - .
used to identify the extent to which different factors influence- nce.
‘Where such procedures are used the assumptions underlyin
be examined. ) -
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As has been seen in this chapter, some of these features have been
included in previous rescarch. But no one study included'all aspects. Most of
the reported investigations were deficient in more than two attributes. The
next two chapters detail how the present research considered and appllcd
these guldolmes Chapter 5 describes the training program and how it relates
to the Pascual-Leone view of factors influencing cognitive growth, Chapter
6, describes the experimental design, testing instruments and statistical
procedures, : ' .
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5. Fhe Training Programs

.
S

The Problems

In Social Stud:és programs the p\'oblems :nvcsngatéd are usually charac-

terized by numcmus pieces of mformatlon and by the complexity of the
relationships. There are large numbcrs of considerations relevant {3 any
~ problem, and there is rarely an mdlsputable solution. Indeed, in the context
. 'of Social Studi¢s, any problem not exhibiting these features might be
considered trivial. Problem-clarification, the collection and consideration of
information, dnd discussion of ways to present findings are activities nor-
mally spread over a period of days. Such a situation was not considered
appropriate in the present training program. The duration of the program was
- strictly limitedJto six weeks. In that time it was not considered desirable for
ome submerged in the specific details of one or two

problems.

-~

r, it was hoped that students would develop an overview of 7

the enc iry prosess and master some of the skills associated with gathering
. and ulating-data. It was assumed that these objectives would best be

. served.1 jects. faced many problems so that the relevant skills could be
“brought to their attention and practised on many occasions. To this end, the
problems examined in the training sessions were not of a type that could
necessarily be labelled as socially significant or.of b¢mg te same as those
normally examined in Social Studies programs.
any writers in discussing problem-solving have emphasized that a
question is not a problem unless a gap exists between what the person
actually knows and the achievement of an appropnate solution (Dewey,
1933; iett, 1958; Ausubel & Robinson, 1969; Evans, 1972). Dewey, for
examp , wrote:
Unless there is something doubtful the s:tuaaon is read off at a
glance, it is taken on sight; that is, there is merely perception,

49

-



L]

recognition and-not judgmq\m. . But if ir suggests, however

vaguely, different meanings, rival possible interpretations there

is some point at issue, some matter at stake.

. (Dewey, 1933:121)
Not all questions meet this criterion. However, the questiops usced in the
- present investigation did give scope for the application of the abilities of
analysis, synthesis and cvaluation. Thus, the gap requirement of legitimate
problems was met. o L

Generally, a‘characteristic of Social Studies-questions used in rescarch
.Studies is their vagueness. The intent of the questioner is often unclear to the
uninitiated. Palfrey (1972) cxamined some of the questions asked by Piaget
of children to sce how they perceived their world. Palfrey linked the vague,
ambiguous nature of the question e cognate responses they clicited.
Lunzer (1970) also commented’ upon the uncertainty assogiated with
Piagetian-type problems. The (questions used in the present study had a‘
similar open-ended quality. However, unlike the Peel (1971) problems, they -
did not involve moral issues. Questions used included; ‘From where do these
people obtain most of their food?’. *How might these people carn money?’,
*Why have these people chosen to build their houses on the water?’, and * Are
thére washing machines in this community?’ :

All the questions asked were based upon human activities portrayed in
photographs. A wrestling festival in Mongolia, Navajo Indians living in a
- desert environment, and Kikuya women preparing cornmeal outside their

hut were examplées. For each problem, the data given suggested alternative
solutions and there was scope for the subjects to relate it to similar situations
in their own community. The subjects were not forced to go outside the
information given to seck a solution, but neither were they. restricted to the
information given to achieve an answer. For each problem, a variety of
plausible solutions existed. Data supporting each of these was available so
there was’scope fog the subject to display his ability to resolve cognitive
conflict.

With mathématical and physical science problems, investigated by many
researchers, a precise identification of cognitive load requirements was
possible because there was only one appropriate solution and the variables
‘that had to be manipulated to gain it were known (Inheldér & Piaget, 1958;
.Pascuai-Leone, 1970; Case, 1972b). As Furth pointed out,*our knowing of
‘and dealing with persons can never reach the level of abstract logical
‘certainty that we can apply to physical reality’ (Furth, 1970:129). Thus, in
the case of the physical science problems, the appropriate executive, figura-
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tive and operative schgmes can be detailed more readily than is the'case with
Social Studics problems. At best, the adequacy of a response in a Social
Studies setting can be assessed in terms of such factors as quantity of
“evidence used, whether alternative solutions were considercd, and the care
©and systematic manner in which the final solution was identified. The
classification of such responscs isdiscussed in detail in Chapter 6. Yet it.is
clear that the cognitive demand of Social Studies tasks is beyond the
M-space available to most primary and juniar sécondary students,

In the training sessions the problem to be solved was given to the subjects
only after they had viewed the photograph to which it related. Primarily this
procedure was adopted because of the work of Rothkopf (1966, 1970) and
Frasc (1970). Rothkopf maintained that questions aid in the fcquisition and

retention of information, but the particular outcome is influenced by where'

the question is placed in relation to the data with which it is associated.

Pre-questions can_act_as filtering devices causing a subject to overlook
information which in subsequent discussions may be useful. Rothkopf
t1966) found lhat in general, learners retained more of the given material
when questions appeared after the -data. Frase (1970) found retention of
in¢idental mformauon was relatively low when pre-questions were used. In
some cases prc questions.depressed incidental learming well below control
group scoras (Frase, Patrick & Schumer, 1970). In the present investigation,
by not nominating the topic of ccern, the subjects were forced to scan and
recall more completely the information presented. Thus, at this early stage in
the enquiry operation, the object was to get the subject to identify as mpglss
_ information as possible and not to reject some because of a supe
cxamination. As such a pfocedure imposed a considerable information R
upon the child, strategies-were employed to aid him achieve the objective.
These strategies are identified below . .

‘Teaching Strategies

In addition to the duestions which forin the tocus of the enquiry process,
-questions were also part of the teaching strategies used in the training
sessions, Skill in question-asking ha® long been emphasized in teaching.
More-recently, however, the adoption of particular questioning procedures
has been seen as important in improving intéllectual performance (Pate &
Bremer, 1967, Hunkins, 1970; Clegg, 1971; Tabaetal.. 1971; Ryan, 1973;
Victoria, Ed_uca_u_on Department, 1974). Taba identified four types of ques-
tions. They were described as opening questions, extension questions,

’
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explanation questions and support questions. The apening or focus questions
provide the boundary of subsequent discussion. They are identical to the
problem questions discussed above. They require the child to elicit and
manipulate a number of pieces of information. Extension questions are those
which call for more information or clarification of what has alrcudy been
provided. By contrast, explanation questions require more than description.
Support questions are basically questions which ask the child to clarity and
synthesize his ideas. All of these forms of questions were used in the training
se8sions associated with one treatment and o a lessef extent with the other
specigl treatment. However, it is true to say that the teacher, irrespective of
the treatment, had an important role to play it cach training session. The
subject was not left to work his way through a programmed text but rather
encouraged by the teacher's use of qucs{ions. '

Using Photographs . : ]
: »~

. The training sessions used photographs as the source of data. These photo-
graphs, with few exceptions. showed human activity in cultural cir-
cumstances different from those of the subject’s. Large, coloured, class
discussion prints were selected from a number of commercially published
sets. Two of these sets, Contemporary Social Science Curriculum and Social
Studies Discussion Pi¢tures* were produced to accompany Social Studies
programs designed for clementary school children in Canada and the United:
States of America. The third source 'was a picture scries produced by
UNESCO. Associated with cach photograph was a problem task as discus-
sed above. ‘ | |

The use of such data was apt considering,the emphasis currently placed
upon the use of visual materials in Social Studies béth at the primary and
secondary school levels in Victoria. In this regard, the study wﬁs_'diffcrent
from the majority of those reviewed earlier which cxplored the impact of
teaching upon problem-solving. In those instances verbal material predomi-

nated as the stimuli. . .
Visual materials are not viewed as accessories or ‘spiritual crutches’

supporting verbal forms of instruction. Justification for their use is varied. It

*And\grson. E. A et al. Comemporary Social Science Curriculun. Park Ridge:
Sttver Burdett. 1972 gfdwen, E. Social Studies Discussion Picture. Vancouver:
Fitzhenry & Whiteside, 1972, UNESCO Geography Series. Set 2 Asia. UNESCO

1970,




Sl commonly asseriedshat o picture is worth a thousand words. Although the
“relative valug ese two theans of communication i$ not detailed, it is
uweceepted i Spme programs that it s casier tor children to operate with
information which is conveved ina visual rather thany a verbal form. (Rene-
han & Wilkes, 1973; Victoria, Education Department, 1974). These same .
cotrses emphasize the use of directexperience, that is, cxpgrtnncc where the '
child is physically present in o .\ll&!i(ln. where he can actively manipulate,
objects. This posiliun of valuing direct experience tor pnmary school chil-.
dreh, who in the main ure concrele operators, was ¢ *xtrapolated from the .
work of Piaget (Flavell, 1963, Plubc 1970). Because it is not always
fcastble or practical. in a school situation, to provide direct experiences,
some programs advocate the-use of photographs which depict aspects of
reality. Such are seen as surrogates for direct experience. The more lifelike
the photograph; and the greater its fidelity 1o the real situation, the more
appropriate it becomes tor primary school children. . )
Rcalism is emphasized not only because curriculum devolopers believe
rcalism aids learning but also because Social Studjes is u)ngcrned wg&
investigating reality. An aim in 8ocial Studies is to dcv_plnp umu.pls a
. generalizations abauf- the real world-and! not “some emasculated or:
‘stercotyped situation. 1hrnugh the dgvclopmc.nl of ideas, such as those
relating to social organization #natural chvironment, change and self, it is
. hupcd the student wilFbe bettgr able to cope with, respond to, and ’ad’upon
situations cxisting in his own'society. As photographs can be a velticle for -
portraying. aspects of reality, they arc seen as-being important in modern
Social Studies programs. . .- )
Another major justification fartht use of photographs is their molivatiqg'
'inLﬂm..m-c-J‘hotographs havc@n used as means of sparking interest in-a
~ topic or setting the scene’ for enquiry . Tcachmg units produced as part of
Society in View (Victoria, Education Department, 1974) use photographs as
confrontation experiences. These activities aim to arousé a child's curiosity,
place him in a position where he needs to resolve cognitive conflict and focus
his attention upon ‘pafticular aspects of a social situation. Boast (1973)
suggested ph({[{ﬂph& havu other merits. They can be examintd and re- | N

~ -
TR

-5 examined at letsure and Lan be arranged readily in a sequence to rcvcpl
change. . .

The empincal evidence docr. little cither to dismiss or to support the

justifications ‘advanced by Social Studies programs for using photographs

(see Rhys, 1966; Murray, 1970; Whitehead. 1972). Their use must continue

to rely ‘upon propositions such as “realism aids interpretation”. A few writers

-
-
1 -
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| 'hﬁe m'gued for reallsm bellevmg that it wnll makﬁleammg eabler and more,- -

an illustration approaches reality the greater thie number of cues it contains.

" * . More cues gieans the student has a better opportumty 10_dj erenu te the
T sltuatlon in %ﬁner and thus more accurate manner. From such experiefices

‘the student

‘concepts. - Y Y
.' There is some evndence that challenges the theorerjfal posmon that
o \%h&m in photo 1d‘nterpretat|on (Dwyer, 1971; Moore & Sasse,.
) 71). Both Dwyercan oore & Sasse found line drawings more effecuve

in transmitting essage. Dwyer argd'ed that photographs are less effectwe‘,‘

than line drawmgs in facnl:taling learning because they require more codmg

by the central negvous system. In addition, he suggested realisrh in photo-_
graphs distracts students from the essential learnmg cues. T hd
.. « The justjficdtion for using photographs as a. sou,rce 'of data in the present
study rests on three grounds: First, photggraphs are accepted as an important
. e gfOrm ofpnformatlou in Soc1al Studies programs. Secondly, at least initially,
%‘ney appear ’toyattract thé™attention of students at the upper prlmary level.

- 'Thirdly, by 10 $ears of age most children have developed the elementary_
~skills to comprehend the actions portrall)ed (See Bayless & Renwick, 1966;
.Henderson '1968; Vernon, 1968 Travers, 1969; Boast, 1974.). The evi-

. dence regardmg the ease of photograph interpretation in relation to the

- # ‘comprelension of prose passages and direct experience is not clear. Nor has

tl;e mportance of realism in learmng been resolved
-

-7 P -

Nature of g rammg

The trammg began after the initial random allocation of sub_;ects to. three '
- groups dhd the complet:on of a pre-testing program. Two groups recenved
“special training, -while the third acted as a control. ’
= They ng was gpread over six weeks. Dunng that time the trali:ng -
.. . EFoups rg;ni/ed 15 sessions. In one week they received two sessions whil€ in
...~ the néxtaweek they had three. The sessions were taken on successive days
» with eagh session lasting one hour, Thus, a total of 15 hours experlences was

+ provided for, each ex—penmental sut’% _
- As expenmentzﬁ' teachers vibrw wo schools the lelsmn of trammg

1mo two and three sessions per week’ allowed the teachers to speM whole
_' days in each school. If, in week one, the teacher was working at School A on
Monday and Tu&sday. and SchoolB on Wednes_day, Thursday and Friday |

" L , AR
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‘complete (Glbson 1954; Miller, 1967). Their basic'position is that the closer -

ould be able to bunld up’m@re abstract add more mcluswe L
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then; the sccond week he - was at School A .on Monday, Tuesday and '
Wednesday and at School B for the remamdel; of the week. . : S

P

-~ Treatment‘ﬁne ' . Lo s S
Treatmem OGne was deve!oped after consrdermg the Pascual- Leone view of
. eognmve development. It aimed at providing suitable executive schemes
- and at enhdncmg appropnate operative and figurative schemes. Strategies
¢ were employed which aimed at reducing the cognitive demands of praoblems
T whtle at the same -time encouraging each child to utilize all the M-space
avallable to him and to avoid prominent but irrelevant perceptual cués. In
summary, the training was designed to overcomé some of the constraints ,
| hypothes:zed to inhibit pupil perf'ormance while at the same time provndmg ‘
mstruulon in appropriate enquiry skills. -

" The first nine sessions concentrated upon particular .operduve schemes
seen as being lmport.mt in the total enquiry process. The totality of the - .
problem operatlon was 1rot tackled ugtil the tenth training session. This -

- approach dlfferqumm a number of the previous research studies where - }
compofients were not treated separately (Olton & Crutchfield, .1969;. War-
drop ef al., L969 Gray, 1972). Justification for sepalatmg out relevant
operative schemes relates to the limited cogpitive processmg space available
to each subject. By separating the various elements of €nquiry the amount of
information to be considered was reduced. There were fewer procedures to.
be recalled and-related to one another. Attention was directed to practising
and mastering one outcome. .Part of this mastery was a chunking procedure,

» a consolidation of mformatlon into smaller numbers of un#s. For example,
in-the generation of possible solutions to a given problem, the child was
encouraged to consider and use three approaches. search the given informa-
tion for clues; recall similar problems and their solutions from previous
expenence and to guess. Ultimately these approaches become part of the
one answer~gcnerat|0n scheme. o~ :

. While the early sessions focused upon parncular elements of the enqu:ry
proc.esq they built upon one another. For example the photograph of boy s
‘wrestlers in Mongolia used as stimuli in"a finding information session was
used again in a session concerned with idéntifying evidence to support a -

particular problem situation. Thus,( idence collectéd i one session was
" used to support suggested answers ad{anced in another. The same problems

. Van%imulu% material were re-used ig d¥{erent-training sessions, although .

’ the fotus of attention in each session differed’. In one session the concern was

collecting evidence,’ in anolher suggestmg answers to a problem, whilein =~
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_another,” mampuldﬁng that ev:dencc to reach a'decision Thus\} the total
enqmry process was bemg bl.lllt up gradually, loglcally, and« interr
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connectcdly : .
For each session a detailed lesson,plan was provnded for the expcrlmental

teachcrs (see Whltehead 1975). Each plan gave a brief statement about the ',
purpose of the session. There wa$ a sununary statement of what had gonﬁon

- in previous lessons. This revision was for the benefit of the chlldren. A hgt of
‘photographs to be used and of problem quesnons to be raised was also- gwen '
The procedure for.the session was then’ ‘presented-in some detail. Often the ~

. actual words that could be used were given, although the teachers were
permitted to vary this to gain spontaneity, provided thé intent of the session
‘was maintained*. Examples- of children’s -responses collected from trial
sessions were given. In these instances teachers were encouraged to substi-

" tute rcsponsesﬂrawn from their own sub_]ects Also provided were examples
- of questions of the type descnbed by Taba et al.-(1971) as extension,”
explanatjon and support questions. At the conclusion of the session a revncw
statenient of the day’s activities was given and some. indication made of the

~ focus of attent:on for the next session. '

A An examination of the training sessnogi;: in jore detall mdxcates that the
first two sessions were concerned with the ‘manner in which the child
oriented himself to the data. ‘Here is a phot raph What does it tell you"
How many thhgs can you find in the photograph? List- them down,’ Each.
child wrote down what he could find. He then grouped the listed formatlon
into thmgs that ‘go together’. Finally he gave each group abgl which
reffected the common attributes. -Certain regrouping may have been neces-
sary. Such behaviour was emphasized by Taba who said xt was $n activity.of
concept development. The same strategy was adopted in Australian prog-

.. rams (Queensland, Education Department, 1972; \lhctona .Education De-
panment 1974). The dlS[lnCthD between observed and mferred mformatlon
.~ was alsé d:scussed ' .
| - Several- advantages were derived from such a procedure. First, it en-
‘hanced the figurative schgmes of the subject.. From a photograph of a large
modern city a child might group tall office bu:ldmgs shops, cafs, traigs and.
people under the label gity. This drew his attention to the features o.tisty .
and hopefully, through discussion with others in the study group; enabled
hlm to |dent1fx new attnbutes which he did not formerly consnder Such '

*From an analyx of tapes made of lh‘ree sesstons with each teacher and LdCh
trehtment group wa:. clear that IE:. expenrnental teachers fol]owed thc planned -

acnv:tles very close y. or

-
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features c,ould.relate to cities as centresfof entenainmem government and "-_3

~ Culture: Secondly, the strate;,y alerted the ¢chidd to the abundance of informa-
tion pre’sented Such awareness was important in later aSpects of the enquiry
process? including the generation of alternative solutions to glven problems.
Thirdly, by grouping and Igbelling the gathéred information, the subject was_
assisted in chunking the material, into more manageable and retnevable .
units, thus making more efficient use of the limited available M- -space. Or, ¢
| “as Bereiteg (1969) expressed it, the action is a prov:snonaﬂ mformano‘h
- proce‘bsmg move which has the Fffect of preservm g lhe pieces of information .
_in-a fopm s0 they-can be assemlbiled later. Fourthly, adoption of this strategy .
reduced the possibility of a student, observing only a limited number of
. dominant features. The field- dependemj,ub_]et.t was helped to adopt a
- strategy 'which would ensure a systematid search of the photograph. Sys-
tematic search and de-centering are not always évident in the behaviour of
L\
primary schBol childrem, as the research evidence indicates. For example.
Suchman (196 1) noted perceptual biases ih the search patterns of grade five. -
students which., ‘he believed, seriously res.tru.ted Success in'later aspects of
-the enquiry pr(‘)cess Therefore, it was pnlx after-the children had searched, | .
listed, grouped and labelled, that the problem to be investigated was given.
Sessions three and four were primarily concerned with finding multiple '
answers to given problt.ms Thls was the gap-filling phase of enquiry that
many writers saw as being essential (Dewey, 1933; Ausubel & Robinson,
1969; Evans, 1972). Some haye commented upon the difficplty students
have in coping with this facet. (}f}nqmry (Lovell, 1961; Covington, . 1968;
.» - Duckworth, 1972; Gray 1972).- -These writers lmphed or suggested that ;he
_ inability of studentb to provide mulupTe solutions fo a problem may be due to
the emphasis in classropms upon -single correct answers. In these two _ ,
sessions.the students were encouraged to view the problems in different |
~ways. Holy can the problem be interpreted? No one suggested solutlon was
valued mgre than any other, at least initially. Three possible 50?9 of

*&“

-+ probtemi-solutions were given: something in the photograph, somethig seen
or learned somewhere else, and something guessed. Use of imaginalion was .
, enc\ouraged One piece of information may spark off-an idea which appears
to. come from nowhere. In the group situation, .it could be likened to
.l;rdm!stormmg (Parnes & Meadow, 1959). Such ideas were as acceptable as
* those based upon previously held knowledge or upon given jnformation.
This feature or phase may be viewed as a creative act m the pro lem- -solving
- ‘process. So sessions three and four made e{pllcnt what suitable answers
were, and gave directions to where such solutions could be found. Attention
was therefore given to the development of, su:ta@le exccutive and operatwe
‘schemes. e -
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| The next two sessions;, sessions fve and snx,.conc.erned’ Ihemse}vcs wrt‘h
data ollection. This was the stage where the child returned to the photo-
graph and listed information which supported or fiegated each, of his
- suggested solutions. This was a more difficult task -than s:mpl\, Ilbung
-Jnformation. The data collected had to relate to the. given probleng, ‘What
' would be suitable evidence?’ *What'does the problem mean?’ It « a¥he first”
S~ . Step 1 !n eXplalml@ the appropriateness of a particular solution. Agdin, the
o -emplasis was upon dpvi:loplng appropriateperative ShLmCS '
e Ddtd manipulation was the focus of attention in’ sessions seven, eight and
o nine. Previous research had noted the limited nature of responses by stwdents-
' to problems of a similar type to those presented in the training sessions (see

RS Chapter 2). Such limifations. as Pascual-Leone suggested, could be due 1o -

- the mablllty of smdents to handle-z sufficient amount of information or-
because they were unclear as to what was expected. These sessions pre-
sented a systematic way of approaching the task. The tdS]\ was segmented
into smaller units. The cvndcnce supporting or negating each solution was
‘considered in turn. One piece of information was set against another. The
strength of the evidence between solutions was considered in a .given
sequenceé: Specific attention was given to nominating the attributes of
suceessful decision-making: explanation rather than description, quantity of
information used, and tentativeness in decnslon makmg where evidence was
,insufficient or incomplete. Speed was ndt an important. attribute. Thesc
procedures reduced the cognitive load. The task was segmented and infor-
“mation was chunked. Provision was made for the dcvclopmem of su:table'
operatwe and appropriate executive schemes.” = - Y
Sess:on 10 was the first of five sessions which Loncerned themsclvcs with
the to..ﬂ problem- 50lv1ng task. Here was the first occasion,where the various
operative schemes used in earlicr sessions were deliberately drawn together
~ with the various relationships being identified. To do this, the crime situa-
- tign, previously used in a more intensive manner by the Productive Thinking
Program (Covington er al., 1972), was used. By dlscussmg the actions of
_ ~ the pollc* on the scene of a crime the chief elements &f cnqmry were
> “established: look around and ‘establish the nature and setting of the crime or
problem, clartfy the nature of the crime. identify possible suspects Or
solutlons co)lect evidence or alibis for each suspect, make an arrest or reach
“a decision after weighing up the evidence: In addition to discussingt crime
‘model, each child was given a duplicated paradigm upon which he recorded
. the varieus pieces of information gathered in each step of the enquiry. (See
Figure 1.) This paradigm was as used by Robinsoneral. (1972), although ip
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that mstance the subju.ts do not appedr to have used itasa record 5heet This )
sheet served two purposes. It gave a visual fmdge of thé various tasks in
problem-solving and their relationships, thereby assisting in establishing an
appropriate ﬁ;,urdtw:. scheme of the total process. In addition, it provided a -

, ~memory crutch and thus llghtened the cognitive load. On(.e one section was
fuled in, lt was temporarily set asidé while anothei‘ sectlon was processed
the ‘ b ~the- segmentatlon of the task. S -

listed cam L.los.er to the M- spdcc dvallable to the subjects included in the
study. Th f subject was not choked with information. half-way through’ the
problem- s)lvmg process. The amount of information was controlled by the
record shekt. While the child may have created many possible answers, he
was told td select and-list only three.- Whén discussigig their ::.olutions the
children were encouraged to consider the quality of the evidence. HoWever‘ o
th gmphasis was upon quantity rather than quality, that is, using-all the
evidenc y had discovered. After the thirteenth session the paradigr'n was
discarded and the children made rough notes on plain scrap paper

Treatment Two
Primarily . Treatment Two differed from Treatment One in the extent to
which’ directions were given to.students. The' teacher made no effort to
- clarify the nature ot the problem-salving task nor to indicate the appropriate-
Wncss of responses:*The teacher acted a%a dlSCU*ﬂ controller, encouraging
cach child to talk about the given problem. As a resultc‘-‘any improvement in
student p<.rf0rm.1n(.t., came from the child’s own apprecmnon of the sitga-’
- tion, and through observing the techniques of other students noLby match-
ing the criteria emphasized by the tcacher- (as was the case with Tredtmem

"+ One). o M S ) : :

It will be I’C(dllcd from the discussion in Chapter 3 that Pm‘get bchcvcd '
students needed to.be actively engaged.in any iftéllectual task if they were to
benefit from it (Piaget, 1970). Students should be given the opportunity to
discover for themselves. Explanation or demonstration by teachers was not .‘
seen as being compatible: with his Wews. Tasks should be provided which
cause conflict in the child's ‘mind. Irt"resolving the conflict through the’
processes of accommodation and assimilation intellectual gains would be
mdde. The interaction of ideas between pecrs would “assist the proce:ss

(Piaget, l97")

~
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' No attempt was made by the teachers to give students in Treatment Twoan
overview of the enquiry process. The crime modelfwas not dnscuseed The
special recording sheet presenting a graphic view of the process was not
used. Instruction in the separate skills assocnated whh enquiry, such as
generating answers and e atin solutlons wds not gwen The teacher
adopted a low profile in ter.'r?ﬁbf thé student group. Each subJect was left to
himself to identify and use the facets .of enquiry. However 1dentical pmb-
lems to those g:ven to Treatment Ong were considered. Lo

With one major exceptlon the trammg sessions experlenced by Treatmegt -
Two subjects reflected features advocated by the Piagetian view, The excep-
tion related to the first phase of theerdquiry process, data- -scanning. Sessions.
one and two were identical for both Treatments One and Twb. In those
sessions the students were mstructed in listing, gmumng and labe]hng data.
Perhaps this section, more than any other, emphaslzed the content matter of -
the enquiry—the clarification and enhancement of figurative schemes or
concepts. In some modern-Social Studies programs it is.the development of
this phase of enquiry that receives strong emphasls Subjects in Treatment
- Two were therefore nat placed ata dxsadvantage compared to Treatment Qne
_ iri terms of problema seen.and scanning strategies employed in relation to
photographs. However, teacher assistance went no further.

Treatment Three, The Control

The third group acted as the control. For that group the treatment consisted
of listening to a story read by the experimental teacher. The story selected
did ‘not relate to the special treatments nor to the subject matter of the,
criterion tests: Both expenmental groups had the same story read to-them but

for a‘mue‘l shorter duration.
Table 2 presents a summary of the attnbutcs of the expenmental treat- !

ments for the benefit of the reader. .

Th& next chapter describes the expenmental settmg and design of the
. mvestngat:on in which the three- treatments were employed
t

-
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TABLE 2
Slmllarmes and Dlﬂennces Between Tmaatments .
Treatment Gne .~ Treatment Two Trea.'nent Three
. Concept develgpment 1. Concept development :
'Ilstingi Q . "Issting _ _
- *grouping .. - *grouping : .
"ig lling *Iabelhng 2 .
2. Expliéit lnstructlon '
- “suggesting .
solutions to y _
‘ problems R
e "fmdlng evidpnce . _
*manipulating '
data -

- 3. Discussmg problems 2 Dlscussmg problems
with teacher gundance - No teacher instruction
and dlrectlon )

4. Using a record sheet - 1

s .

. Uistening to a story 3. Listening to a story

3.

L oa - s

Listening to a story , -
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The present investi gatnon aimed at examining thc mflucnce of tranmng uppn'
problem-solving performance. . While the previous chapter described the-
training programs used, this chapter sets out the expenmental désign' the .

" sample %klnds of data collected. _ . T e

_Design of the Sady ~ - - =

%

The expenmental design is shown in Table 3. Treatments were crossed wuh
classes. Classes nested in schools and schools nested in teachers. By using

such a design, the observatlons of treatment groups were mdependem of

~ each other.

- two schoo Specxally employeﬂ from outside the school staff, these ex-
--pcnmenta] achers taught all three experimental groups within each’school.” * - -
‘So each treatment group had thc same teacher and each group was maddup .

-

As Table 3 mdlcates a total of 216 subjects formed the sample. Twelve _

classrooms from six schools were involved. From thhm each classroom, 18
subjects were randomly selected to take part in the investigation. Once
identified, these students were randomly assigned to one of the three experi-
mental groups: Treatment One, Treatment Two or Treatment Three. Thus,
within-any one school there were 36 sybjects involved, drawn from.the grade
six level and equally divided between three cxpenmental groups,\ each
experimental group, having 12 subjects. - 2

As Table 3 shows, ¢ach experimental teacher was involved in teachlng at

- of students drawn equally frpm the same two classrooms. Different teache

“for dlfferent treatments were not used nor were the students from different.

classfooms instructed separately.

- o - . , > BN
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5 .. TABLE3- . S G
RS Experimental Design - _ R A
. Treatments o
, . 1 2 3 - .
T oo rClass * 6 6 6 18
School 1 {7~ S L - 36
g . ‘Class 2 6 ' 6- 6 -18. -
Teacher 1 1. . . (Class 3. "6 . 8 6. T8 - oo
4. L SC’10°'2 {c_‘co - - ' ) . 36 R
- . - MClass 4 = 6 6. 6- 18 .
. . [Clas8 5 - 6. 6 6 .18
Teacher 3. - L lass 7 .. 6ﬁ6 h’s 18 . R
School4 ‘lciasse’ . 6 ‘6 e, 18 3 -
schools yClass 9 - . 6 6 6., 18 .'-'36 '
: : : e Y (Glass 10 .6 6 "6 18
Teacher 3 - ' S - — : . S
' . : [(?lass 11 6" 6 -6 18 R
Lot Sohodl® fciassiz, 6 6 6 18 38
o 4 7’ 72 72 216

AT
1

Half the total sample 'was pre-tested on a set of criterion measures. This .
sub-sample was gained by randomly selecting half the subjects from each, )
classroom within gach treatment group. This can be related to Table 3. From.
each treatment cell of six subjects, three were pre-tested. This procedure was -
adopted to provide a cheek upon the composition of the treatment, groups.
Were they initially-equivalent? As the three treatment groups were to be
compared on tests given at the end of the experiment, the groups would have

- . tobeequivalent atthe beginning of the experiment if comparisons were to be
meaningful. However,  the experience of doing the tests could have consti-

* tuted a learning situation in’ itself. Perhaps the training sessions ‘were con-t——m—=%
tribjsting nothing more than was gained from the experience of doing the
_tests. Test-takipg co#tld be alerting the appropriate executive schemes and

. that may be the sole contribution of the training sessions. By pre-testing pnly

.- half the sapple a comparison was possible between thgse pre-tested and
those- not:"Such a comparison would identify the extent to which the test-
taking experience was a learning experience. The relationship between

~ pre-testing and post-testing is illustrfted in Table 4. = . : e,
oy .l . R »\ ) - . - 4 . . -‘ ) . 7 - . e .
oa. .




, . | . TABLE 4 I _ .

Testing Sessions ,

Pre-test ' Post-test -+ Delayed

k . T _ . Post-test

Traat - Tested "‘Tested- | o
- Treatment Twa - Testéc-I . ,I, : ;::tt:g - Tested o

. ) . - - . " i
Treatment Three” Tested n V ;:ggg - Tested -
‘ o T | a

Also from Table 4 it can be seen that the half of the sample not pre-tested
were re-tested after the post-testing session. Eight weeks was the planned’
e lapse between the completion of the post-testing and the commence-
‘ment of the delayed testing session. Two of those weeks were school .
'-holldays Use of a delayed post-testing session gave an opportumty to
examine the durability of any identified trammg cffect. -
. “This dlscuss;on on pre-, post- and delayed post-testing relates toa group
of tAsts referred to-as Problem Tasks. Six in number, they are described in .
" detail below. Three used photographs and three swere based upon verbal
passages Four only, -however, were used at. any one testing session; two
and two verbal passages. TH® four tests used in the pre-testing
ase wer denucal to r.hosc used in the delayed post-testing session. Two of
- hese tests were.ased in’ the st-tesfing session along with two others. Thus
. ehch subject, irrespective bF Whether he was in the pre-test or délaycd test
group, completed six problem-asol(rmg tasks, two of which he saw twice. /
. This relauonshlp between tests and testing sessions is shown 5n Table 5“

B vy . ~ f
' TABLE 5 ' - , -
Testlng SOsslons ,nd Problem Tasks Used L
_ — ‘ — - — s 3.
Pre-testing S Post-testin . Delayed AP
: - : Post-testing / . - ,
- — 9! = : S . ‘
. Photograph One tograph 'O ) Ph ograph One L
_ Photograph Two R otograpi* Thrpe Phghtograph Two d
.- Passaje. One . ' Passage One ¥ Passage One- = . .
Pa Two . Passage Three| . sgge Two
‘ . B T . / \ 65
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In addition to the Problem Tasks.some tests were given to all subjects
Pprior.to the training sessions? These wera tests which helped to describe the
»7 sample and tréatment groups, while at the same time providing mcasures, -
independent of the special treatments, which could be used as covariates in
the data analysis. Thesetests were ACER Intermedigie D, atest of gderal
~ability, ACER Word Kulgvledge Tesi Form B, Westhier Bac kward Digits
. . Tesr, and the Group Emb®eed Figures Test by Qhtman, Raskin & Witkin~
i (1971). Jones (1972) showed that performbnce on Piagctian tasks did not
relate t§ verbal ability: however, in the criterion tasks employed in the
present investigation such ability could have been a factor significantly *
influencing pertornmnce. Three of the Problem Tasks used da; onsisting
of words. Furthermore. the child's response to t pe probleis was given’
verbally in an interviedv situation rather than through the manipulation of
muaterials. Johnston (1972) and Whitehead (1972) did find a significant but
low correlation between these typd8 of tasks and measures of intcHigence.
The Backward Digits Test and the Group Embedded Figlires Test were
included because they were measures which related d‘irccfl)' to the Pascual-
Leone view on cognitive development. ' - o
. Besides the Problem Tasks. the post-testing session included measdres
B described as Element Tests. They were so labelled because they aimedoto
_mieasure particular attributes of the-training program. Focusing on more
limited aspects of the enquiry process. it was anticipated that they would
assist in idéntifying changes in the underlying operative schemes that help to
explain any change in performance on the more global problem:solving
Jasks. Two published tests were also included in this phasc of the -tckting
{‘)ri)gram.fTh'cy were two Iisls specially prepared by the Auiljalian Council_
tor Educational Rescearch 16 measure changes in the performafiee of primary
school children in grades four through six as the result of introducing a new
Social Studies course of study in Victoria. These tests were entitled.Tesr-of
Waords used in Social Studies and Test of Comprehension. All the tests used,. ™
are listed in Table 6. ' , T 1 L '
In summary, the investigation involved a sample of 216 students drawn
from.12 grade six classrooms within six schools. Each of three experimental .
Icachgrs.dc?ching all three. experimental groups, worked in two schools.
T nested design aflowed the separation of the variables—schoolb, teacher.”
and classroom—from treatment effects, factors not always considered in
previous research. The adoption of 4 testing program which included pre-
and delayed post- testing with a split sumple permitted the cxmn{inuiion of
durability of training and the influence of test-taking upon performance.

. 1 L o R
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.' TABLE 6 C -
Tests Used in Investigation
N - ' ' Delayed
Pre-testing . Post-testing ) Post-testmg
S. Four Problem Tasks® #eﬁ'r-'fobaem Tasks 1. Problem Tasks*
a. Poverty . a. Poverty ) a. Poverty .
b. Sums + . b. City . b. Slums - :
c. Indian Horses _ o Indian Horses c. Indian Horses
d. Goldfield - d. Famine S d. Goldfield
1. Intermediate D " 2. Efement Tests
: =a. Concepts: Poverty
2. Word Knowledge B and City
3. Backward Digits b. Answers
4. Group Embedded c. Puzziles :
Figures Test - - d. Working it Out - - e
- ‘ e. Higgins inference , )
: - : Tests .
3. ACER Social Studies : e
~ a. Words used in e N

* Social Studies -
- b. Test of Comprehens:on

*Admigistered to half the total sam le.
- Numerais indicate the sequence o admlmstratlon

The Sample

Two hundrt,d and sixteen grade six students were sclected from six primary
schools. The schools were drawn from those nominated by Education
Department administrators and from those known to the investigator. All
schools sclected mét four criteria. |

rd
S

They were located in middle-class areds.

L 4

-

- There were no serious languégc problems in the school. All
children included had a ready command of the English lan-

‘ guai.c_
Spuce was available in the school where a group of 12 children,

together with a teacher, could go for the purpose of instruction
and discussion.
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- an argand craft room and in the'libr

" their possible effects, -and since a full pre- and post- -test des:g

- \ - K - .‘ ] ,. ‘ } . '
The sch(ml principkl and less teachers were agreeable to taking
part in the investigation. This entailed providing time for the
extensive testing program and allowing groups of children to be .

‘withdrawn thréug ut the school day, 1or m.struumn by the -

~ expenmental teacher. - B . _ \
- P ) ’ .

% l@e opinion of the class teac ers, no Chlld in thc, stuly had d|ﬂ“cully n

expressing himself or herself in the English Idnguagc ough 31 Subjcct\

. «came from home.s where another language-was spoken by a\ least one parent.

Support for the teachers’ ()plmon was reflected in student gerformance on'a

vbcabulary measure and a test of general dblllty Wh!Ch had a hlgh verbdl
componcnt (sece Whitehead. l97‘5) T

- The subjects were drawn equaﬂy from two cldssrooms in each school.
With the excéption of one school thesc were the only ¢lasses at grade six
levek The exception was School Five which had’three classes. In that
lnstance two were selected at randon‘i Generally, the environment of all, .«

classes_in the- investigation reflected tradt:'lw:gamzanon one teacher

being {esponasble for each class’ S list%taft were provided fpr work in
y in all but two schools. Both lacked

speclﬁl'art and_craft facilities bug had libraries. -

Since the major r.esearch hypotheses related to the dlfferent trea av;f and ey
not

L 2N
employed it was essential that the- Temberthp of the treatment groups be
made effe(ftlvely random School, class and teacher differences could arisc
since membershlp wnthm and aLross thcse groups was not necesqarlly ran-

[

.

* -

‘dom. ,
Four tests-were admm:stered prior to the application bf any treatments._

Backward D:gus and Group Embedded Fi igures Test were selected because
thcy related to two constraints upon intellectual performance nominated by
Pascual-Leone. remaini Iwo tests. were ACER Interinediate D, a :
gentral ability test, and ACER- d Knowledge B. The general'ability test
~was used because it was likély to have a positive correlation with the vdrious

: -
criterion measures concerned with treatment effects. The Word Knowledge- .

Tesrwas ncluded because three of the lfroblem Tasks used verbal passages.
These four tests permitted verification of the practical effectweness of the

" prepcedures used for design and random selecuon of the samples. A sefles of - -

simple umvarmte dnalyses of variance were conducted using the scores on
these four variables. - The F values: for,the treatment groups on all four

vanables were not s:gn,!f'cant (p<. 05) For class, school and teacher effects.
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some F/valucs were. significant. These results were L()ﬂ;lslbnl with ‘the
c.tfu.lm.ly random sclection of sub_;cct\ ACross treatment ‘groups.

In addition to the administration of the four tests, half of the samplc were
pre-tested on four Problem Tasks. These were ghe major crj ;
for the i\l'{Vt.Stlbdtlﬁn An c,x.umnanorl"rf the pre-test res
conclusion drawn from pcrmrmancc. on the oth_u instrumet
signiﬁcanl,diffcrence between treatment gret'lps.'

)

Tests 3 - | . ' - _
_Five ma_;or groups of measures were used in the present ‘study. They/are" ) h/‘
listed in Table 6. One set, Pmblun Tasks, examined the ability of students to R

4

use the ‘total enquiry proc,ess - Sinée the second-set related to separate
components of the process ‘they were grouped under ‘the general labetl,
Element 'f't.bts These tests were measures of ‘take’ (Robinson et al..‘l972)\

The third !,roup consisted of measures s.pe;.i‘flcally assocnated with t}bé*- .
Pascual- Le(me franiework of intellectual development Pubhshed ective

. tests made ap the fourth: érm{p The final group of casures provuded'f(,:hecks o
-on clgssroom environinent and the &xtent to Which the planned teaching _

. procedures were dCludll§ |mp1c.‘msmed The measures mvolved in hof =~
- these five groups are’ discussed below’ - _ _ N,
-‘*Problem Tasks- . J . ,\ . - R

Desc r:pt:orr BT - - -
There were six Problem Tasks (m.e Whltehead 1975). These were t:tled . T
lm?rayf,Horses Famine, Go[df elds, Poverrv. Ciry and Slurns. The ﬁrs( three' o
proble& were based upon “writtgn passages.-“The last three Vpsed phota— -
graphs ‘one bﬁsk and whlteq. and two colouréd. '
- The verbal passages were built upon the model propg ed by Peel(1966)in
which the first Sectlomwas basically irrelevant tg g~ problemsposed. The * -
next sec,tlon dlthough related to the questlo “dske A & it§elf iriadequate S
ive judgl '@be Made - The firial section

prowded or lmplled other Cupdl o ik ﬁrﬂued the nature f the »

“The first prob[em concerng o oclgmdl source of the horses used by the ., o
Amcncan Indians., From whe P 1d the Amencan ]ndlans obtain theu' )
horses?”” This ° was an ._«,.J}e ll'ta'taone time interested. Amerlcan An: s
thropologists (Haines, 1938). The second problem focuséd upon famine in '_ -

= . - v - o » e
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with the cconnmi(w ot survival! "How c¢an the shortage ot teod in India be
overfcame?” The third situation was prompted by the: Lamhmb Flgt Riot of

1861 between BEuropean goldminers and Chinese. Highlighting tll“L_'rLllLL S
~in cultural and social backgrounds, the problem focused on procedures that

A . could have been used to diffuse the animosity between the groups. The
. question was “How could troyble on the goldficlds be preventéd”
ey The photographs were of th type tound in Social Studies texts und'

. classroom photographic sets. The first photograph portraycd a Mexican
| *village” It showed crude houses bu‘Not brick but lacking in facilities. A
- woman was washing outside in tubs {Neglect \fd'ﬁ apparent in the surround- .
_.ing area. With thls pJ'noeraph the sub_]c.us it the study were "told that the
. . governffient of these peopl(_ in recognizing-they were living in puvcrty had
S provided moncy turacommumty project. *What shnuld'J‘hL prn|c<.rbL was
' ‘the problem poscd. The second photograph was an engraving of'the building -
of the overland telegraph lin® E@wu.n Adeclaide and Port Darwin in.the late
. 180Q0’s: Tents were erccted alongside a r..rc'.k and considerable activity was ~
shown. Men WLI‘L leading pack horsser’“crucllng.. telegraph poles, carrying. -
buckets of water and _cooking. Although a rock outcrop was featured in the
f(!l‘L&l’OUﬂd the land was reasonably*flat and covered in light scrub. Trains-
port was available. The question asked was *Will there be a cHy here, in ten
~° yearstime from when the drawing was made?” The third photog,rdph showed
" * . a section of Buenos Aires. Scparated from high-rise ‘buildings in the
bdukground by a milway line and railway stock. the forc.,ground showed
.small wooden houses-with corrugated ‘iron roof's. While mainly old and
dilapidated, some- houscs showed signs of care. With this photograph the

students were told the local Council had decided to pull down thesce houses

and asked :Why has the Council decided these houses must be pulled down?”
Al six sttu.muns prowdc,d a-large amount of information. "The Pascual-
ne M- sp.,u.c model ‘would suggest. the amoum of information provided
s beyond the prodBssing space availuble to grade six students: Yet the
" "problems were of such a nature. that a response could be made by all students
’ irrespective. of their levdl of inteilectual maturity. Unlike many Piagctian
- problems; there was no pre- -determined correct solation. that could only be

-~ gained by manipulating u.rtaln _variables. Rither, thcrg/w:rﬁ variety of
: .. acceptable answers,-whose quality’ was only conditioned by the amount of
evidence used 10 support them, and the care with which the dpprnprlatcm.ss
of the information w as sorted and acted upon. A more detailed discussion of
response rating-is given below. Each problem situation gavescope tor the
IdppllCdIlOn ‘of almost all aspcctq of the ulqlur) process. Students u)uld

L . - - e <
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clarity the nature nl the p,rnhh,m sccl!_pus:.i.l.wlc solutions from both within
<and outside the chn data, gather cevidence to support cach alternative
_answer and evaluate this evidence interms of cach alternative . and so make a
decision. The one ability thatgvas missing was prablem identification, In all
_tases, the problem 1o/ be investigated was pre-détermined by the experi-
fenter. However, there was scope for problem claritication.,

Using the Robinson ¢r ¢l (1972) dimension of remoteness. the visual tasks
correspondegd closely to those used in the -training sessions, Two of. the,
situggions '?l'ually wsed the figurative schemes that were featured in ‘ihc"
traifing sessions, mnncly. poverty and city. So these li'lc'wsurcﬂ were towards
the “measure of tfe” gategory ldcnuhul by Rabinson et dl. th verbal tasks,
although using thg samé skills and using'Social Studics- lype situations, were,
more remote fréom the. childs. experience ¢. No-attempt was made in the
trdining sessions to instruct the child-in applying enquiry techniques to
written material. Thercfore, the verbal tasks could be yiewed as measures of
transfer.. However, since the problems were still within the Soual Studies
range, rather than say the physical sciences, the tasks must be L()n\ldbr(..d as

“immediate lrdnxicr rathr than “remote transfer’ as was the case ‘with the
Mdl rString Prnhlun used in the study by Treffinger & Ripple ( I}ﬁ())

1l the Problem Tasks were administered inan interview situation. The,
attention of the ka.m was drawn to a pad and pencil pmwded He st free
‘to use thtm if he wished.. It will be recalled that the” training ‘sessions

emphasized the use of briet notes as a memory aid. Each problem was
presented after the given data was examined. In the case of the verbal
passages, these were read aloud by the tester as the subject followed with pls
- eye. The ddld. was left in front of the subject as the relevant question wils
posed. i
Trial of Tests _ : :
All,six Problem Tasks uscd in the present study were tricd out with 48
“subjects, selected at random, from three grade six classrooms, This trial
wsting of the Problem Tasks indicated four things. First, all children were
able and willing to respond 1o the situations presented. Sccondly, the level of -
response by 110t students was well below thie ceiling of the test. Only two
chikireh owg of 48 reached the seventh category of performance on a scale
prowd;p;_.. for HYcatepyrics. _Thc,rcforc the instruments provided ngL su)pc
Yor recording amwcmc pc_rformdncc dl‘l'-.lng: from spécial learning
cxpérjchcés Thirdly. although the tasks drew from difterent content ascas
« and utilized two diNgrent mudux of data presentation, there was a rcasonable
level uf sharcd variatior between the tasks, squuc.nf)for them'to be vruwc.d

-
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as components in a common set of ineasures. Fourthly, the instruments were
reasonably stable in the test-retest situation. Any significant improvement in
performance of subjects after training could be attributed to the treatmem\
effects rather than to inadequacies in the measuring instruments or benefits
derived from°previous‘¢xper}?ence ‘with the tasks. - L
Marker Reliability ' _ -
- - In responding to the Problem Tasks described above, _bighly complex -
‘answers were created. Such answers present diffisyltiesforfnarkers attempt-
. ing to achieve a high level of reliability. In previous research, at least two
- approaches to the problem were used. One searched for particular eltments
in each response, acknowledging individualy their presence with separate
scores. These scores were then summed to give an overall measure (Shulman

. 1965; Olton & Crutchfield, 1969; Nelson & Abraham, 1973). The second

. approach was more impressionistic. Hete the rater formed a general impres-
sion_ of the rdsponse in terms of a multiplicity of criteria. Usually these
judﬁnems were made in terms of a number of broad categories each having
its own cﬁteria?’Gcnerally this global approach was seen to be less reliable
that the segmented approach. However, some researchers have believed that
the global method reflects more accurately the essential nature of problem-
solving. For ;hem‘.\ problem-solving was not a string of separate skills (Peel,
1971). Rather it was an integration of skills to form a new entity. Thus the °
totality of the process was seen to be greatgr than the sum of its payts. While

" giving the appearance of precision, the summing of separate eleaent scores

~ could result.in a distorted view of a person’s ability to use the enquiry

" process. Obviously, the child who identifies ‘10 features in a problenr and
proceeds to operaté upon two is performing quite differently from a child,
who identifies six features and operates upon all six. A partial solution would
be to give more value to particular attributes of the performance to reflect the
importance of each in the total process (Olton & Crutchfield, 1969; Robin-

. son, n.d.). But in doing this the subjectivity of the global method is
approached. Another solution, as adopfed by Tunstall (1969), is not to
combine the separate scores. However, by doing this the wholeness of the
problem-solving process is overlooked, the a&??.w to combine various skills
to form new patterns of 8ap-filling behaviowf being ignored.

Is it possible, using wlobal methods of assessment, to achieve high levels

" of marker reliability? Peel (1971) and Nettle (1975) have provided evidence
to support the claim that high levels of markeg#eliability are possible. Peel
reported con-élati_ons in the order of 0.89 to 0:98 from a nusber of st;.l_dies

. carried out by his students, In the main, thre¢ broad categories of behaviour

ES Q were u§ed. Each had multiple criteria. While a larger number of categories

i




were indentified in Peel's curhcr wnrk thcy wege te u)pcd into th*m

vrder to achieve rcprnduublm as required by\Guftman's technique for
discoveri w :_any’ cho set of grades onstitute a scale” (Peel,
1971:39). Huwcv:,r Peefl was still prepared to use sub-categories should the
responses from partuulqgr test situations demand it. For example, the re-
sponses on the Pilot question were rated on four categories while those on
“Jane® have five Categories. Obviously, the Tewer the categories, the less
precise tj'lc scale becomes in measuring the various attributes-of the enquiry
_ Pfpcess. This is particularly important when a researcher ts concerned with
measurigg change in perfonmance due to the introduction of particular
learning éXperiences. The dual requirement of precision and sensitivity in a
scale present a dilemma. lmprove munﬂf&ﬁ tcnds to worsen thc ()th::r S0 a

-

compromise seems inevitabje. ' .
. The six Problem Tasks usdd in the present study were tested with 48 grade
six children. Theirre sponses were rated against a nine-point scate described
b«.low[: Using this scale, two raters achieved a marker reliability correlation
of 0.94. In, the study proper, one third of the transcripts were randomly
selected to be assessed by two raters. On that occasion a correlation of 0.89
was achieved. The high correlations could be attributed to the systematic and
common procedurc adopted by the markers. Has the subject considered
multiple answers? How much information has he given to support these
answers? Did he go outside the information presented" To reach a decision,

did the subject byslt_mdtlcally weigh up the evidence for edch alternative’
answer? Was there recognition of inadequacies in the data ‘provided? Con-
sideration of such questions helped to place the rcsponses.mto appropriate
categories in the scale. Overall, the procedure allowed for a high levcl of -

precision in judging responscs -

Scoring Responses :
Part of the marker reliability issue related to whether levels of ability in

problem-solving could be clearly identified. In Chapter 2, the nature of the.

enquiry process has been discussed. There, different views and points of
emphasis about this intellectual operation have been noted. However,.i
LOI‘IICX( of the present investigation the enquiry prmeszas seent

the clariﬁcation of a problem or conflict situation;
the creatiwn of solutions to resolve the conflict;
the gathering of data to suppOrt cach possible solution, and
_the carcfulsand systematic sorting and weighing of the data to
.+ reach a decision, »

- . 1

» - Y

L

2

o~




-

e r . .
R .
3 \ =
. Al - *
. '
.

k: mdcmc rc;_.ardmt. the xi'ﬁ'w{c'.'uf these attributes in student responses, «
: | . . \ . . . : .
L was-necessary for the tlassllu..ttmn of sutccsst'ul Sou_'ml Studics pruhlcm-

s()IVLr ;
Four broad culg;__uncs of problem- snlme. buhavuﬁr were ILILnll“Ld
Three ot these groups were sub-divided rovide-a ning-point rating scale.

The first category related (o the nm;,-proh.h.m -Svolver.. He did not sce the
nature of the probiem. He made no rdsponse to the, umﬂuﬁ)rusgnlud or he

- gave an answer which, h()t‘L no' rcl.lunnshlp to th given problem - or the

information provided. ()Lcusmndlly he threw mtummtmn m;,clhl:r in a.
haphazard mdanner o, produce a nonscnsical - smlum.m 'Anmhur variation”
was -where he created 'hTs own data to Ju.sufy A p,xrtLLuldr response. Snmc
times an answer was a mumlo;:.u al ong: “he.is hungry’bcmusc he.is hungry’,
‘The type. of behavipur, plaecd in the hrst cutc;,nry should not be confusetd’
with the ©entativeness seen in the higher levdl responses. Hcsuancy cxh1b1tcd
in sugh cases was because the subject saw Timitations in the data pruwdt,d OF

“because he runbmzu.l the breatdth or umlph.xlly of the pruhlcm Usually he:

gave an answer thn dsked 'but phra'st,.d his reasons in'a nanner admmmg

prnhahllll\ ‘It is most likely ‘that.. ", or ()n the limited mlormatmn given -

kRN o

here. ., or It this s troc¢ then ﬂ |s'pos'ﬂhlc that.,.....

The second level of response ¢ cncompassed the first uu&t of the prublcm-
sofving pmudun Here the problem was se¢n byt little mental effort was
expended in solving it. The problem was s.mnpn.hc,ndul sufﬁcu.ntly for the

subjectto give a sensibleanswer. However, d(tcmpt'«. to relate the problcm to

glven data were thinimal. Two sub-levels L(ll:lld be noted. One covered the
responses where 'a subject failed to recognize the existence of | multiple:
solutions 10 a given problem. Here tHe subject “seized upon one picce of
information provided in the data to support a given answer. The sccond
sub- -category concerned those responses where the subject saw niultiple
answers to the problem posed but did nothing about séttling on ane: On most

~occasions he made no attempt-to relate the given information to any of his

suggested aswers. This form of responsc was scen as being slightly better
than one in the previous sub-category because it assumed the subject had not

“only rccg@nizcd the existence of a problem but also had some awareness of

its complexity. All the alternatives the child produced. need not necessarily

have come only “from within the given data. ‘Some-may have arisen from

personal 'xpcric‘ﬁccs' because the problems were not .unfamiliar to the
majority-of primary school children>Famine, slums, lndlans gold- mmm;_..
and cities were all ideas that have -been raised in ‘private reading and
television viewing, if not in classroom activities.! Perhaps a slightly better

»
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response than the “alternative answers ondy " was the one w here two solutions

cwere consideged along with one picce of informaiion. However, it too was

rited i the second sub-category of the second level of respuise. Justitica-

tion tor doing this rested on the beliet that bothl situations constitute a similag
cognitive toad. Three alternative answers, or two abemativejanswers plus
one picece of mlurm.nllun were cquwal«.m mn that thK‘?C n: mdcd the same

amount of mental processing space. : .

The main characteristic of the third response level was the collection of
olutions to the Problem Tasks. ‘These responses”
n nature. They relied. in the main, upon infornma-

support pnssnblc
tadly desd riptive
Vided in the tesd passage or photograph. Rarely did subjects clas-
t\within' this level cite evidence trom other sourees. Generally no
as made to explain the conflict within the mtnrnmtmn presented to

ats

amcmp
~them. Where it was done., it was unlv doncina L_mp’m;__ or experimental sort
“of way. Theretore such ettorts were usually unsuccesstul. *

‘Wizhin the third category four sub- stages were ltknllflctl Basically the
dltk{vfnu.s hn.lwccn these response classifications were .reflected in the
amount of inforniation usesd. the number of altermative answers considered
and a tendeng VMO pay attention to conflicts in the data. The firsy sub-level

S covered thosé responses where fwe picees of mlurnmllnn were used to

support one answer. Here the subject expressed two ldcus gathered trom the
given information te help him el his answer. . ‘-
The \LL()H&' sub-level Llllttﬂ'cd in lh.al alternative answers were conside red,
“although thedantorntion given in support of them was restricted ’lnnb with
Heo answers, e picces of intormation could have been provided. A]lL‘l’l‘ld-
tively a student could havd used three picces of information to leppurl one
“answer, the'sceond answer, although identitied. having received no support.
These instuances had more ‘thought units® than those classitied-at the second
" sub-category of level two. There two alternative answers .goget _wi('h one
picce of information, was sulhucnt : )
In the third sub-level of LdlL}__Ul’\’ three, only one answer was umslden.d
butmore than two picces of information were given in its support. A?n no
i

L]

atcmpt was made o weigh this mturnmlmn up. It was presentedin an

unintegrated tashion, 2 ] : .

L.ike sub- Calegory tmo, -sub- -category four saw the sugg__ustmn of a!l&_rna-
tive solutions to a problem. . although here three or more alternatives werce
presented. Supporting cach possible solution was a picce of data. Responses
which covered two possibilities. with several pICLL‘\ of information for cach
possibility, wer llM) placed in this sub -category. The justification for _dmnh

-
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this related to, cognitive load, It was assumed that a response made up of

’ dhree alternative answers.and three picces of information Whs_somewhat ¢
. equivalent in terms of mental offGef 1o ong ¢ two answers were advaned -

along with tour picccgofil_lfuﬁiju(i.nn. In all of the cases'so far mentioned in’

sub-citegory four, there was no attempt to tackle the conflict evident in the

data when refated to the Problem Task. There were respoyties, however.,
| which did try, in a tentative way. to do this. They, lu/; Were rated at this

-+ subflevel. InSuch cases there was an attempt to relate’picees of apparently

11ali_tlf1't({gCIhcr.'Whal could have becn seen as a disadvan- »

- : or accommodated in the ()ffcred S()ll:.l ZON. An cxamplc of ,‘- \
this type-of response was seen in the Famine question . > the student was S
told that the Indians, despite shortage of food, we U prepared ta kill cows
w_andcrinffﬁrough the village. This was becaus€ ofheir religious beliefs. |
For a response rated ag, sub-category four. thie dilemma was: resolved by - .

ctiing “somabody else to Kilj the vows™, then (e Indians had food and‘-n_ &

apparently their religious principles were not offended g This type of re
spanse was considered to be superior to those in c‘arﬁcrsuM'lsleCﬂUSC it
gave evidence of data manipulation. While the response may have'contained.
less information. the p_roccs.ﬁng demands were greéater. The response was

- labelled as “téntative . ‘unsystematic” and ’rclativcly unsuccessful® because

* \ﬁ‘ only Onte compensation was evident. More than one compensation was#a

. considered worthy of a higher classification.. - L T

The fourth and final response leyel included the characteristics ‘of -tho .
“successful® Social Studies problem-solver. A major attribute of the re-
-Sp().!lScs classified at, this level Wwas: that they dembnstrated. the SUb‘j'CC.P'S
ability to analyse and evaluate data® With-any probjem, the subject operating
at this levet usually made a conscious effort 10 esghish-its nafufe and the
criteria by which a solution was to be judged. In secking solutions-he was not
bgupq by 'rE:'alit‘y but included -hyp(;'thctic_'a! pOssibilities. Hc-loo'k«._\d beyond

conflicting in
tage wasene

N

~ ) .. P R T : ) -
_thc surface features of a situation or thé dominant clements. Once identified,
.- thepossible sqlurions‘wcre.carcfu”y and sxstc_mutical_l’y related to the given:
data to €liminate the unprofitable. He r¢asoncd by implication and attempted

I‘L‘C-O'n'cilc c(_mﬂict_ih’ infurmation, In the process of doing this the subjeét
_ recpgnized the inadequacies and inconsistencies within the data provided.
Botause of this he terded 10 couch responsgsin tentative terms.
{ rh,m a%m'lbut_és_'wc_r@:r{:\f.idgm. go-v,a’ryiri_g CErees M diffcrém:_reSp_(')nscs;.}.
'__k.-()_bvinu!sly’yfarinﬁus-Ci)ﬂibi_!i?igi(_‘swcré possible. In g;:ncrﬁf.fﬁoﬁ'/évar.- threie” °
" su b,aCHtL‘,gori'cs we.’t_-c'jdcnt.i.ﬁed Wht‘Ch rcﬂ.cclcd incf‘cusi‘-ng -]C-VCIS OfCOl'ﬂpk?_X’- |
'.:i!ly |n the procewsing "ffig"h“a‘i(’."- “The first included thosg r'es'p(.)l’ujcs. :
ST - - L e L e

u

i o - d -
- B . b ’ : ”
. . C P T - ’ e
. . L - b ' ' !
. .- - )
! 76 = > e ” - . °
- hd .
] : | ] - . . ' % -
LI - . + > B L PR : - ) + - ta -
] - . . . . . - L 3 . R . R
A . N LT . . e TN Y : ST -
N . - . . * . .' . ..- " -.-- N bl ) ’ * ' V
- ’ - . Ce B 1] . : - ’ T ’ "
LI o ’ "ai ) ) T
. . - ) -
P a : - : - L -
- [ - ol . . ’ )
. - " - . .
- . : v .o, v . - o T ) ) -
. . . .. ) - - .. . - ’ : - - - -
. N hd ;"i - . N ‘. - - - ol - M ‘




"They could prvc been L,cncr.ucd from the subjeet’s
7 mturmdmm avii

| 'particuhn' decis
.-sub-catcgnry th

.. L()nﬂl(.l'i noted and attempts made to resolvé them. The Fnal soluuon u';ually

o . ' " ‘- . . . - . - v v . . Y
- where wnumber of solutions-were advinced and where attention was given to

ch.,hlnb up’ the L.alhcn,d datug.The sobutions themselves need not have
arisen from the. _passage- or phok’gmph which formegt the source of data,
Lusunul experiences
from the past, _or ‘ffom an apﬁéw‘ls of the nature -of the problem. M
|rrc~.pcu|w:£t wh rcthc Tic froth, they wer€, cach in turn, related o the !
~Tn the sourgg material. l@pruccssmb the daea, one ™
on was Sct against dnothcr te jyustify thg acceptance of
-‘-ﬁcuuon of another. To_ be Llas'slﬁccﬁ: this
had tH be at lcast two-of theg ‘compensatiops; one was
insufficie owever, all the alternative solyti may not haﬁ received a
thorough & xa mmatmn One may hav; got mo cful s'i:rutiny thun the
others. . : '

It was in the second sub- L.m,&,ory that all dltcrn,:twu were c.drcfully"
examined in térmsof the data gathered. Responses in this category indicated
that the subject saw the prg»blcm in a-broader context than subjects classified - ’
in tht. prex.:ous sub-stagg 'Here there was much lTIO!‘L than just the evaluation

pigae of inform

of evidence. In makifg his response, a subject may haw_ cxpressef doubts as
. to the accuracy or completeness of the data prov:dcd and because of this, he

madified the nature of his final answer. In making this answer he often
started speaking in general terms and then moved to spec:fic picces of
information to support his argument. Slmh- characteristics were noted in

- the final sub-category. However, the final sub- -category was distinguished
from the previous level by the c<1mplc§ness ot- the response. Here the = °

meaning of the problem was clarified, terms were defined and appropriate
criteria for judging the ddequLy of the ru.ponse “established. Almost all the
cwdcngc pr-t.'s(.nlf.d was mdmpuldtcd in & -jystcmatic way, the apparent

mdlcated where additional evidence was. required.

A summary of the criteria dsed to; rate responses is prcscnted in Table 7. .
Elem}nt Tests . S ' o " : ‘.,,-‘-,:' I
Five Elemetit Tesls were uaed in this su;dy Four were specna'lly dcvelopcd

fgr the project. One was a test designed by Higgins (1974). They, had two
purposes. The first was to . :degtrfy the level of studént _proficiency with

- certain skills seen ay being |mp0l1§nt in problem-solving. In this regard these
. dests assisted u thrprt.tatmn Qf results gained np the Problem Tasks

desun d above. The second was to provide a mcans of mcasuring the

. sucgess of specific dltnbutc.s of the"tmlmng program,

I
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TABLE 7 .

To Problem Tasks = 3

3-?'- Criteria Uged to Assess Stude'ﬁt Responses
R A \

. Level

R — ;
Jumpled-and - .
contadictory

) | No senge

e
Attributes of
. Sub-categories

Score

Q

No resf)onse or ‘reason’ not

from given data.

~Angwer bore no relationship to

the problem or the data—an

.. Imaginative resporise—fantasy.
Lacked comprehension of the data.

Taytological aﬂ&w% '
formation combinedin a

nonsensical Tashion—fuli of

.. : .
; .Costradictions. : ’

o~ >N\

A’ pid not recogrize the

- .;Problém seen but

little mental effort
- Jsed to resolve u._

Nature of problem
comprehended. -
‘Response ‘made
senseg’. -

.
i -

Answers were
basically descript-
ive. No dttempt
made to explain
conflicting inform-
-ation or where an
attempt was made it
wéas unsuccessful.

 Given data provided
sole source of

- - infarmation. -

8.

-

existence of muitiple -
answers. Seized upon one
piece of information to :
support answer.Information
‘derived from given data.
Multiple answers advanced
but littie attempt made to

. relate given answer to the

information provided.
Two answers plus one
supporting explanation.

Three ahéyvers lus one piece
of supporting information.

*

A. Two pieges of intormation to

B.

support answer—exprassed in
student’'s own words—involved
translation.

Alternative answers considered
but ipformation given in
.support of them restricted.
May have included. negative
element. o

Two solutions plus two r{as‘oris. |

Two solutions with three\|

. reasons. :

0

4
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G Lewel . - Attributes of ) “Score '
-+ ' . : Sub-categories - . T

. - C. More than two pieces of inform-
ation relevant to one answer. 5
No attempt to weigh up the
- information. Alternative
' answers not considered.

S D. Three answers with.at least. |
. -one piece of informationo - . 6

support each.suggestion. R

e . Two answers each with more
than one piece of data. "’
. Contlicting evidence in the
. - . { data not consideréd. Little
. - Y 4 . . systematic attempt to consifger
_ S evidence in terms of suggested /
answers. : _ :
Tentative attempts to weigh
. . up information—attempt _ :
- .. restricted to only one P
: - . corhpensation—usuail ‘

e , unsuccessful feaving the

- - problem unregsoived.

, SR _Occasional tentativengss about
; S answer yet why the feeling

v * S xist is not explained.
] : v
Explainer responses. A. Successf weighed up data—
Careful, systematic seting one piege against - 7
- collection and . - another—compg ting one -
analysis of data. | ﬂec'e against anotn g
' ust have. two compensations. ~ .
. ' Ruted out alternative solutions.
' -B. More information used. More .

processing and more information 8
" drawn from outside the given i
data. o -
Greater attention to the
- clarification of the problem.
et All altarnatives were examined
systematically. -
Was aware of gaps in information.
.. : C. Major distinction was quantity 9
of material. Almost all present-
: ed evidence wasg used. Canflicts

were resolved.
- R ’ - T 79
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- Condept Tests . | J

The cnnccpt\ tests were concerned with measuring the figurative schemes
held by cach child and the extent to which the truining sessions influenced
them. In an carlier discussion it was pointed out that concepts or figurative
schemes arise from the individual®s interaction with his environment. They
are ideas in the mind of the mdnwdud that summuarize, chunk or categorize
many pecsonal meanings attached to things or events. They represent a class
of attributes or relationships which sometimes apply to specific concrete

referents but on other oceasions refer to an abstract class of things (Engel-

mann, 1969; Flavell, 1970; Imperatore, 1970: Denncy, 1974; Sigel, 1974).
Theretfore, to measure the nature of the concepts held by individuals, tests
had to identify the number and nature of the attributes the child associated
with a particular word label. In this instance the particular concepts selected
were poverty and city. Both concepts are part of many Social Studies
programs used in primary schools. Both were included in the problcms
éxamined in the training sessions, Furthermore, two of the Problem Tasks
uscd as criterion tests centred on them., )

Soning ph ographs was the particufar technique used to find the dimeén-
stons of the¥child’s figurative schenies. Taking the set of pholographs
associated with city, the child was asked to sort them lnl(/lwo groups; city
and non-city. On complcting the task he was asked what it was about the
photographs in the city pile that made him put them there. A similar'question
wa’ asked about the non-city pile. The responses- were recorded on-tape.
Each photograph-in.each pile was then taken in turn. The child was asked to
explain why he placed it in that particular piles The same procedure was used

~with the poverty set. “Put the photographs in two piles; one about poverty
and one not about poverty. ' *Why did you put th%sjwowgmphs together?’ ht

"Whit is. it-about this photograph that made you pytjt into the poverty pile?
Scores were based upon the number of attributes identified.

Photographs were used because they provided a relatively qlmple and

consistent way of cliciting the dimensions or chunks associdted with a
child’s figurative schemes. With each photograph the centre of attention was _
restricted. Because of this, less demanding search behaviour was required.
Thus. the overall task was easter. In a sense the task was segmented by the
use of sets of photographs In each circumstance it was more llkely that_the

child would reveal all the attributes he’ associated with a pannculapconpepl

label. Ajso. the use of the photographs permitted the use of a consistent
procedure frofn mterview to interview. It was unnecessary for the inter-
viewer to prompt and probe _ Each photagph acted as a response facilitator.,

L - e -
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Such umqistcmy in ‘administration was esscntial jn a test designed ta
mcasure the mﬂucm.c of training between experimental groups.

The phqlographs were selected to represent the various facets of cities and
poverty. Twenty-one photographs were included in theCily set. The Poverty
set contained 16 photographs.

Finding Answers ' _

This test was designed to assess the ability of the student to generate hnswers
to given problems. There were ten problems in all, each focused upon a
social dilemma. They included pollutjon, road safety, famine, dnd infec-
tious disease. Each problem was described in a few short sentences. The
student was expected to respond to the task by inferring answers from the
information provided, by relating the problem to{previous experience or
'.simply by guessing. Performance was scored on the basis of number of
possiblle answers suggested. No attempt was made to assess the quality of the
responses. _

'Fhe test was administered in a group situation. After a practice item,
students were taken through the test in a lock step fashion by the te¢acher.
Students followed the information with their eyes while the teacher read it
aloud. When al} students had completed their response to an item, they were -
directed to turn to the next questlon\m the test sequence.

The procedure tested with a’group of 48 grade six students revealed no
difficulties. Analysis of the results of 'this trial indicated strong internal
. consistency between the ten situatidns presented. An alpha coefficient of
0.88 was recorded. /d )

Puzzles . . ;

This test, made up of 10.items, aimed at discovering the ability of the child to
find evidence to support a given problem sdluti09 In all instances the
pmblcrns related to situations portrayed in photographs. A photograph was
given, a problem posed and a solution syggested. The subject had to record
as many “reasons: foa the given answer as he could find. Each picce of
evidence listed was given a score of one.

Administered in a Jock step fashion, in an 1dent1cal manner to that of the .
F mdmg Answers Test, the procedure proved to be relatively simple. Rjr
__spondents were introduced to-John. His photograph was on the first page/of

the test. John, they were told, had already answered all the questions. They .
had to find the reasons why he gave the.answers he did. By adopting this
procedure the nature of the task was consnderably restricted, thys allowing
attention to focus on a particular skill. The operation of ﬁndmg evidence in’
photOgraphs was one that had received considerable attention in the training

sessions. ,

4
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‘With one exception the phologtraphs were of situations outside the culture
of the respondents but of a type commonly found in Social Studies text
books. Amongst the 10 photographs was one showing men building a hut in.
.. Kenya, another showed g4 young Buddhist monk working in his room, while
e another showed a young woman cooking a mea on a street in Hong Kong.
The questions assouatedbwnh. the photographs were relatively simple. ‘Is
’ - this woman-at home or zﬁ work?"- ‘It this boy an Australlan?’ ‘Are these

people likely to stay long.in the one place?’ In all cases, the photographs
provided a mass of mfonnatnon that could have been used to 5upport the
answer gwen by John. Y.

While this form of test was n91 one expencnct:d by students before, it was
neverthéless well received, Foﬁnally tried 9ut with 48 grade six students, the
test proved to have good internal consistency between the items. An alpha
coefficient of 0.81 was recorded.

Working it Out
Designed to assess the Student’s abnllty to manipulate or weigh up evidence,

this test consisted of seven social dilemmas of varying cqmplexny The

+ situatipns included where to shop, which bicycle to buy, who should be

elected team captain, what form of public transport’shbuld-be prov;ded fora-

new town, and where a new factory should be located. For each problem,

two or three alternative answers were provided. Under each solution, relev-

" ant evidence was also presented. It varied from two to four points. Up to 12

' - pieces of data were given, although more could have been inferred. This

» arrangement allowed the subject to demonstrate his ability to manipulate and
evaluate information in a careful, complete and systematic manner.

This test, like the previous three, related directly to Treatment One in the
training program described above. In that treatment, a record sheet was used
which made use of boxes in a-similar fashion to that used in the Working it
Our Test. In the training sessions, the student had to identify his own
solutions, collect information, and make a decision. Working it Out focused
on the final element of those three components of enquiry.

Performinec was rated on a seven-point scale according to the amount of

-t

informatiod related together, the extent to which negative inforrmation was
included, the attempts made to modify a given solution to encompass some
of the advantages listed under alternative answers, and a willingness to see
the need for tentativeness due to deficiencies in the given information. The
levels of performance reflected increasing sophistication in data processing.
Administered in a group situation, no difficulties were encountered in the
trials. The subject proceeded from problem to problem in unison under the
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dlrccuon of the -test administrator. A" try-out of the test with 48 subjects
, indicated that the test had-w*high level of internal consnstency An alpha
cocfficient of 0.85 was recorded. .
H:ggms Inference Test ' :
Entitled the Production of Iru"erences Task the test consisted of six partg
cach requiring a qqugratc administrativeé session. The subject was required to -
draw inferences from a photograph for a period of 20 minutes. The.pumber
of inferences that were consistent with the given information constituted the
score for each photograph. Higgins suggested that four rather than six
photographs could be used. The reliability of the measures varied accordmg
to the number of parts §sed. With six photographs nggms (1974) reported a_
reliability coefficient of 0.90; with four, the coefficient was 0.84. L
Other Tests : i L ' L
ACER Intermediate D '
_ Developed and published by the Australian Council for Educauonal Re-
" search, this test was described as a general ability ox(inteHigence test. It
+ utilized material of a verbal and numerical nature. Seventy-five itemns were
arranged in ascending order of difficulty. The items included analogies,
. classifications, synonyms, rumber-and letter series and questions involving .
- arithpnetical and verbal reasoning. The emphasis in the test was heavily
verbay Only 24 out of the 75 items concemed number-and of-these 13 were .
atical problems couched:in words. Reported reliability coefficients,
Lho lit half and test-retest, ‘*were high (0.94 and 0.92 respectively).
IR -Werd Knowledge Test Form B .
aYs test, the subject had to identify the synonym of a given word. Each
 had am uhderlined word on the left and the child had to choose the
. 5 gt&ymfnym from the five words listed on the right. The 100 words listed
. were'( Wn from a gcncral rather than a spec:ahzed vocabulary. A spht half
~  religh coefﬁcxeﬁ?of 0.92 was reported. .
. . Backwe Digits from WISC ' .
This*test, measured the. unmcdmte memo{sf:an of the subject It cahed for
the repet‘i:on of a sei’ﬁf d s/backwards All items were given orally with
each digit in the item pre ed at the rate.of one per second. Each item had
one altcglatnve set of nambers in the event that the first set was missed. Al
items wegg placed accordmg to increasing serial numbers startmg with two
digits backwards and ggl o eight digits. A test re-test reliability coeffi-

t.
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Group Embedded Figures Test N ] )
The test was made up of simple and complex trgures. The outline of the
simple figure was incorporated inthe complex one but obscured perceptually
. . by means of line and shading patterns. The stmple figure had lost its identity
N as a separate perceptugl unit. The child had to tr‘aw{- the outline of the simple.
- figure. Eighteen items weese used. 3
Test of Words used in Social Studies, F orm Y
D‘vclopc;d_iiy ACER from a list of Social ,.S'ludics words which teachers
thiMght children should know , this test contained 38 items. For cach item the»
child was.given a “concept label” and asked to recognize either instances. or '
clse a simple definitidn, of the presented term? Examples of words used
include: cmpleymeat. election, primitive and society. The child’s response
was selected from four alternatives. K :
?‘(’S!'Q’f C‘M;pnyu'nsirm ‘ N _
Desighed to measure cognitive abilities associated wifﬁa&ucrprcting Social
Studjes matertals, this_test utilized a varicty of stimulas material. Maps,
photographs, graphs and statistical tables were used. The abilities being
assessed included,understanding of the explicit and impli\cit meaning of the'
information given, and deducing consequences or associations. The test
consisted of blocks of multiple choice items based upon separate pieces of
mu_tcrial.'ln all, 52 items were provided at the grade six level. )

[y

i 48

Issues to be Investigated . )

)

1

“F

.

The major questions of this investigation all relate to the effects of trai

upon problem-solving performance. An examination of Pascual-Leo

theory _of éognitivc de\}elop)mc.nt suggested that problem-solving ‘train o

should direct attention at developing and enhancing appropriate executive , '."".':ﬁk
figurative ‘and operative schemes. Subsequently, two forms of instruction
were dc:Velopcd. One treatment consisted of intense instruction; where the-
appropriate skills were explgined by the teacher and practised by the sub- -
jects. The secortd group discussed the same ‘problems but received no

- explicit instruction from-the teachers orfthe nature of the tasks or how they
might set about solving them. Thus. on the criterion measure (Problem
- Tasks), it'was expected that Treatment Oge, the intense training group,
'woul.g perform significantly better than Treatment Two. Such a sityation

- was expected because of the short duration of the training program. Given a

. much longer period. say 12 months, of problem-solving ac'i‘Quitic_;:s. Treat-
‘ment Two may perform in a similar manner to Treatment One’ ‘However,

L

.-..’ g,_‘._:. | | 99 l ] .. )

oy



-

-a

‘whthout teacher assistance, $ix weeks seemed inadequate to identify and
dcvc‘op the appropriate pdntal schemes. Both groups were expected to
perform signilicanty bettehthan the gubjects in the control group: Treatment
Three. These children had nb experience with the Social Studics problems.
To examine more closely the influence of the training sessions a number
of measures werg cmployed as “measures of take”. They were used to answer
the guestion *Digd ¥he training sessions enhance the figurative and operative
sch}mcs of the dhiddren involved?' Theseinstruments were grouped together
under the title, ‘Element Tests’. The first set, Concept Tests, were designed
to ‘measure two figurative schemes, city and povcrg. Both congepts were
itcluded in the training sessions for both Treatment 01_16 and Treatment ’
Two.. The teaching technigques were identical for both groups. Thérefore, no

difﬁcrcnccs ey regment One and Two were expected. However, as
Tréatment ¢ didfnot receive any training its performance was expected

to differ from both Treatments One and Two. .
The Element Tests—Answers, Puzzles and Working it Our—wecere de-
signed to measuge particular operative schemes. Subjccts in Treatment One
rccecived dystematic instruction in these cognitive skills, whereas those in
Treatment Two did not. However, Treatment Two presented the opportunity
to develop the relevant schemes as subjects discussed problems calling for
the application qf such skills. Thus, subjects in both Treatments One and
Twa were expected to perform significantly better than those subjects in
fr_ealnw'm Three where no such experiences were proyvided. -
The Higgins Tests. also included in the Element. Test category, concerned
inference-making behaviour. Again, this skill was spegifically’drawn to the
attention of, subjects in Treatment One while those in Treatment Two would
need to have deduced it for themselves. Those subjects in Treatment Three
were not given the opportunity to identify or practise the skill. Therefore, it
was expected that the performance of Treatment One would be significantly
-different from Treatment Two. Both these treatments would be significantly
different from Treatment Three. .
Other criterion measures included in the investigation were Tesr of Words
ased in Social Studies and Test of Comprehension. The first used some of the
werds associated with the problem discussed in the training sessions by both
Treatments One and Two. Consequently, those subjects in Treatments One"
_and Two were considered to have. an advantage over those subjects in the
control group who did not see the probléms. Similarly with the Social
Studies comprehension test. A number of items involved interpreting and
drawing inferences from photographs. Other item’s used graphs, statistical
' -
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tables and maps. Some of the cognitive strategies used in the training
sessions were relevant to some of these items. Therefore, it was- expectcd"‘
that those children taking part in the training would perform slgmﬁumﬂy
better than those in the ngtrol group. Again, differences between Treat- |
ments One and Two were t,xPc.ctcd because of the differenées in intensity of
the training. .

Two further aspects must be taken into account when judging the success
or otherwise of the traini xperiences. ‘Were the benefits of the training
sessions durable?’ and *Did t transfer to similar alghough not identical
type tasks?” Half the sample was‘reatested two months after the completion
of the post- u.stmg sessions. Did any gains evident at the initial post-testing
session survive to, the delayed post-testing? Because subjects in Treatment
One received a more intense and directed experience it was expected that
their successes would be more durable. The Treatment Two experience was
expected to be more susceptible to fading. Thus a real difference between
Treatments One ‘and Thrée was expected. Such” was not the case with
Treatments Two and Three.

To assist in examining the question of transfer, two forms of Problem
Tasks were used. One employed photographic data and one used prose
passages. Because the photographic material was almost identical to that
used in the training sessions, the problem which was based upon it was not
considered a transfer task. However, no experience was giverf with verbal
material so the problem Based upon a written passage was seen as a measure,
of transfer. .

Because of the more intensive training involved in Treatment One, those
subjects receiving it were expected to be in a better position to transfer their
developed skills to a new task. Thus they were expected to perform signific-
antly better than subjects in either Treatment Two or Treatment 'I:hree
Because Treatment Two had had some experience in problem-solving in
Social Studies-type situations, the subjects in that group were expected to
perform better than those in Treatment Three. Some experience was consi-
dered to be better than- none.

Although not of critical toncern in the present investigation, the influence
of test-taking experience on subsequent performance was of interest. Did
subjects who had had experience in a test situation with Problem Tasks
perform better on the next bccasion than children who were facing such tasks
for the first time? That is, did completing the tests constltutc a learmming
experience? : -

One further issue of interest in the present research concerned the relation-
ship between performance on component tests of enquiry and global mea-
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sures of problem-solvifgr ability. As noted in an carlier chapter, some
training rescarch summed performance across a number of component tests

_to gain a problem-solving score. Other rescarch examined problem-solving

ubility‘hy employing global measurts. With the present study both fm:{'n.s; of
measures were used. While not riticul ™ the main purpose of the investiga-
tion, it was of interest to examine the interrelationship between the global
problem tasks and the component or element tests. - ‘

The present chapter has outlined the destgn of the investigation, described
the sample: discussed criterion measures. and discussed the expected rela-
tionships. By using a nested design, it was possible to partial out the
influences of group membership and so identify the contributiqn of the two
training programs. It is in the next chapter that the gatheréd data related to
cach issue is ¢xamined to determine whether the proposed rejationships did
in fact exist. . | < ,
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To examine the questions raised in the previous chapter, multivariate
analyses of variance were employed. The program used for these analyses of
data was Multivariance Version 5 (Finn, 1972). Finn (1974) pointed out that
although multjvariate analysis is not always applicable to specific problem:
it is generally emmently suitable in educational research where multnplc
outcomes are being measured. It is particularly appropriate, where sets 6f
ﬁleasur& identified thpough procedures like factor analysis, have common
components. However, Finn stressed that the set of measures used must also’
be conceptually meaningful. '
Itwill be recalled that three sets of measures were employed as/d”epcndént
variables in the present investigation—four Problem Tasks, seven Element
Tests, and two Social Studies Tests. In the analyses dcscpbe in the follow-
ing sections the seven Eleent Tests were divided intqg/three separate
groups. Primarily this was done because different numbers of subjects had

' completed different groups of tests. Rather than dropping subjects to allow

all analyses to be completed together, it was cons:dered preferable to handlc
each group separately. Thus, in the concept test group there wete two sets of .
measures—~Poverty and City. These two tests were regarded conceptually as -
measures of figurative schemes held by the subjects. The three tests,
Answers, Pyzzles and Working it Out, formed the second group. Each of

- these tests involved  components of the enquiry process, thus constituting a

meamngful group. In Pascual Leone’s terms they were measures of particu-

far operative schemes. iggins Inference Tests also involved a compo-
‘nent’ of the enquiry pr ss Jbut, were handled separately because more

subjects had completed them. The Australian Council fox Educatlona! Re-
search Spc:al Studies Tests were more general in nature, assessing a number
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of comprehension shills and termsTissociate Kw__i}h Sociat Studicsabjectives,
- thereby torming a group of their VW1 ) AL
- An Inspcdlon of the principal umlpnncnls analysis of the data.rndicated
that cach group of measures shyped a high level of common variance. Such
results suppogted thet dcusum to use nfultivygrinte analysis.

In addition torthe multivariate analysis, the Finn program provides for |
cach dependent variable a univariate analysis” of variance. Finn (19'74)-
advised that with separadeTanalysis of cach measure, W.iléal.xrmr rates
may be multiplicd many times and the reproducibility of “the study iy,
reduced. A multivariate anslysis tocuses on the gntire response after giving

. appropriate cnnsidérutiuq to the correlatians among the outcome measuges.
It reflects variation in IhL data as a whole, not only the scparate p#ris.
However, when the uniVariate analysis is 1::::(1 in conjunction with mul-
tivariate analysis tho interpretation of results is assisted.

. . a

Analyses of Resutts . .

The results of cach set of questions discussed in the previous chapter hayg
* been prcwntcd in turn. In cach case’ consideration has been giver? first to the
multivariate data. Decisions to accept or reject the given hvpnthgxls rested”
upon the results of the multivariate analysis although the univariate data way
mxpulud to idenf@y the measures contributing 1o the significance. How-
cver, to discover the source and direction of the differences., cstimates of -
effects have been oxamlm.d The appropriate 'mhl«,s tor cach questioft are
inciuded in the appendix. N
hite cach analysis was designéd to investigate a particular duestion
concerned with treatment effects, comments have been made upon other
significant eftects cgvealed. Four factors were m tact considered: treatment,
teacher, school and class. Al were regarded as fixed effects. Classes were
nested in schools, and, schools nested within teachers. Although the SOUrceN- 5.
of the differences can often be identified, the reafons for such dterences are i
nty always clear. HanVLr &n has been” important to acknowledge l}'n‘:lr

existence because such diffe LnLL) provide arcas for furtht,r research.
' ' -

?id Performance of Treatm Groups Differ on Problem Tasks? .
¢
Here thcﬁuo\wus awhether the expcrmchtal treatments influenced pertor-

" imancq on four Problem Tasks—Poverty, Cirv, Indians and-Famine. The
,-’ sole stgnificant multivaniate test statistic was concerned with treatment. [t
-‘- '. ’
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Cwas sigmificant the 001 level. Thus,. a statistical difterence between

'ports the multivariate coftclusion. On the tour l’rub'lem)'l‘usks. all unmivariate
statistics were significant. - | |

The treatment effects were in the predicted direction. The* mean pertor-
manceé of Freatment One was superior to the mean performance of ‘T'reatment
Two which, imturn, was supenor to the mean pertformance of Treatment
Three, and the mean ditferences were signiticant on all four Problem Tasks,

Single significant univariate F rtios were indicated for both Indiany and
Famine. The first concerned a tedcher effect while the second was an
interaction between Treatment and Class. " As the decision was made 1o
accept or reject a statistically signifftant relationship on the basis of the
multivariate statistios only. the source of these eftects has not been discus-
sed., " ' i .
Did Performance of Treatment Groups Differ on the Concept Tests?
One of the contentions of the rescarch was that the tcaching programs would
enhance. figurative schemes. In particular the concepts Poverey and Ciry
wére placed. under separate scrutiny. The anticipated ditference between
reatment groups was cvident at the 001 level of significance. T,
cffects were also stgnificant but at the .05 level of probability. The univariate
statistics for both measures supported the multivariate data on treatment
cttects, although the source of the difference with teacher effects appeared to
be derived from the one test—Cliry . -7
Treatment Effect o
The performance of both Treatipnts One and Two were significantly
ditferent from the performance of Treatment Three, the control group. on
both the Poverrv and Ciry tests. '
Other Effects .o :
The teacher effect revealed in the, multivariate analysis appeared to be
located in the City instsument. The univariate analysis indicated an F ratio of
significance at the S5 levelr Although noted. the nature of the teacher effect
seen in both the mglltiy te and univanate analyses was not identified. The
nominated contraf applicd (by computcer) in the analyses were chosen
specifically becausd of certain identifiable relationships between treatments.
The same relationships did not apply to teachers, but the corresponding
cnntrzg;.s{ were produced by the program in the case of significant teacher
effeGts. As any cnquiry into the effects of teachers on student performance
Wwas outside the scope of the present study. alternative methods of locating

.
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the nature @ the teacher effect were not pursued. The influcpee of teachers
apon stud®it performance was simply noted as an asca rcquirmg turther
rescurch.
Did Performance of the Treatment Groups Differ on the Element
Testv—Answers, Puzzles and Working it Qut?
The third question concerned the'influendce of training upon scores of three
Element Tests—dAnswery, Puzzles and Working it Our. “Trining was cx-
pected to improve performance on these three particular components of the
enquiry process. Four multivariate statstics were significant. Treatnrent,
steachers, and schools nested within teaehers, were all significant. In addition
the interaction Treatment by Teacher proved significant.

Although the effects of Treatments, Teachers, and Schools were clearly
significant, both Treatment and Teacher were confounded by the significant
interaction cffect between Treatment by Teachers. This interaction con-
tounded the main cllcus in twe ways. First, although the test of interadtion
was made ¢ lnmmalmb main effects, main effect tests were confounded with
interaction sums of products. Sccondly, for interpretation, the existence of
interaction suggested that tests of main effects may not have been valid
(Finn, 1974). Howecever, in the, present case the main effects of Treatment and
Teacher were so substantial and so much more powertful than the interaction
cffects, that it could be assumed there was something of consequence to

rc[h-% discuss.
Treatment Effect

The muluvariate statistic indicated a highly signiticant difference between
the performance of the treatment groups. From the univariate analysis, the
major source of this difference was performance on the Working it Qut Test,
the instrument concerned with the ability of students to manipulate and
evaluate data. However, a sigpificant treatment.effect was also identified in
the Puzzles Test, the test where children were asked to hnd evidence for a
particular problem solution.

The mean differences in performance between the Treatment One group
and the Treatment Three group. on the Working it Out Test, was accepted as
being statistically significant. The contrast between Treatment Two and
Treatment Three was not significant. Performance differences between the,
subjects of Treatment Two an,e the subjects of Treatment Three as reflected
in mean scores were viewed as chance sample fluctuations. .

,On the Puzzles Test subjects in Treatment Three, the control group
performed better on average than subjects in Treatment Two who hgd been
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ptven opportumtics to consder and collect eviadence 1o supponrt |nnpuwd
problem solutions Such a result appeared meanmingless. However, the tatio
of estimates of ¢ttects (o standard error ot estmation Lulded 1o reach an
appropnate cntical level so the ditfereance between Tycatiments Two and
Theee were seen as o chance Huctuaton an the simaple a more plisusible
situation, considerning the cxpene nu: ot the Rioups. '
lTeacher et

The sigmiticant muttuvanatte statistic tor teacher eftfect was supported by
three stgmiticant univafiate F statnsnes. For the Answers and Puzzles Tests
the Students working with both Teacher One and Teacher Two performed
sigmiticantly better than those working vnlh chIk her lhrc . With the Work-
ing it Our'test, the Teacher One group waits \lt.lllilt..lllq.\ g\lltcrt\m trom the
Teacher Three. The ditterences in purturm.mu: between the Teacher Two
group and the Teacher Three group on u ‘orking i1 Our was acceepted as a
chance differencee. . _

There appearcd to hc two possble explanations tor the tcacher effect.
First, the teachers were not equally successful in teaching the skills mea-
sured on the three BElement Tests. Sccondly, the teacher Lroups werg not
cquivalent prior to the commencement of the experimental programs. There-
tore. the observed difttrences at the conclusion of the rescarch simiply
retlected the Jack of intitial group cquivalence.

While datterences in teaching styvles between teachers were noted in the
analy sis of tapes made of three teaching sessions, it was also observedr
the content covered by all three teachtrs wasaadentical. Pre- lt.,\lllu. of halt the
sample on tour Problem Tasks did not reveal any significant teacher group
differences. However, results on a genceral ability measure and a vocabulary
test did indicate significant differences between teacher groups. The direc-
tion of these difterences was identical to that of the differences noted on the
three Blement Tests. Yet it is intriguing that differences between teacher
Lroups were not consistent across all measures. While the -observed difter-
cnees between the pertormance of the Teacher Two and Teacher Three
proups were accepted as being significant differences on two measures, on
the third they were considered to be due 1o chance. If a group was disadvan-
Leged on one component of enquiry. why was it not simijarly disadvantaged
on other measures? \\Nhul were the charactaristics of these two teacher
groups that accounted for the significant differences in performance on the
throc measures?” Such questions require turther research.

Schaool Effect . ‘ > .

'he multivariate statistic for Schools within teacher effect was significant at

the 001 level of probability. The univariate analyses on tw@emeasures
° ]

L
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supported the conclusidh of the multivanate anabvsas, manmely, thae there
were si;.mtu:am ditterences between sehools nested within teachers  Mow
cver, the only significant contrast related to the comparisom between Schools
Three and Four This was the tirs anghysies in which o signihicant schoaols
cttece was revealed. Both schoolC were sauated ain the same mumcipahiy
and, as tar ;my\n be deternuncd by examiming school registers bisting
Cparental occupations, the schools drew from a simular type of home
background, Size of school and taciliies avadable were cquivalent,
“Morcover, lhc nature of the progriams provided i the two schools appearcdd
o be the samie Obviously  adeeper analdysis of the schaol | ats objectives and
the proggans provided would be required 1o adentity the reasons tor the
cuishing school difterences i performagice on the two mcasures  Answers:
and Working o1 Owur. Perhaps the ditterences were attributable o speaatic
prior learmng. Allernativels . it was possible that students in one school
compared o another did not put maxonum ctfort into completing tl\g WO
tests. Further rescarch s required

-

Freatment iteracrion Fplecrs ’

The significant interaction between Treatmem and Teacher repgted trom
the multivuriu\lt\.l;riil_\yuu wias supported by one univariate F &tulimc panned
on the Working T Our T'est. Such a result sugpested that some teachen
operated relatively better with one treatment in comparison to another. All
teachers did not handle all methods equally well. Teacher One performed
significantly better with Treatment Two compared to Treatment Three., than
did Teacher Three. Teacher Two was less effective with Treatment One
compared to Treatment Three, than was Teacher Three - This interaction
between Treatment and Teacher may be explatned tentatively in terms of
teacher style. Comment was made carlier on the differences between the
three experimental teachers in their methods of discipline and the wiys they
cncouraged their students to greater effort. It was likely that sonie tcaching
styley more €omtfortably accommodated certain teaching procedures.
Treatment One cast the teacher in a dominant role, where she LlClL‘I’IHlnLd the
dircction and nature of discussion. With Treatment Fwo (hcrc was a4 more
open approach. where the children‘were permitted to control the direction of”
their own enquiry. where the teacher probed and aimed to capitalize upon the:
student’s own view of the problem and the skills needed to reach a solution.
In 4 sense. the second treatment employed a guided discovery approach.,
The idea that weacher style was a tactor in cxplamning the teacher by
treatment interaction appeared ta accord with information about Teacher
One. This teacher, by her actions, seemed to favour a less dominant role than
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into the Trdatment Two apprdach Teacher Two, on the other hand , wWas a

" that demanded by Treatment One Her style appeared to fit more naturally‘-

".resolute classroom operator. with a forceful personality. It therefore seemed

,plauSIble that her “teaching style would’ match bétter the Treatment One

approach than Teacher Three: whose style was less vigorous. Yet examina-

tion of the data md;catep that this post hoc prediction did not hﬁppen _

-~ Comparing vement of Treatments One and Three, Teacher-Two was

‘sngmﬁcantly ﬁ& sucessful than Teacher Three. Perhaps the style of Teacher

Two was so-intehse that students in-Treatment One reacted against it,

" The comments-above on the relatlonshxp between teacher style and treat-

ment strategies must be viewed as being hlghly conjectural, particularly as
the srgmficant interacfion between Teacher and Treatment arose: only on one

measure. If the post hoc. view regarding teacher compa‘tlblllty with treatment

- was correct, similar interactions might have been expected on other criterion
- measures. Previous analyses indicated no-such interactions. Obviously the

relatlonshxp between teacher style and advocated teaching strategies in
cumculum prograrg{ needs further research. : ‘

Did Performance of Treatment Groups Differ on the nggms Inferenee
Tests? : A

The,H:ggm.s Inference Tests were a set of measures associated with an-

enquiry skill. Question t;our concerned the influence of the training program
upon inferencing behavnours as measured by these instruments.

Treatment Effects
Theré proved to be-no significant difference between. the performance of the

" treatment groups. The multivariate statistic did not reach an acceptable level

~ decision. Nelther test. had an F ratlo which reached the .05 level of s:gntﬁ :

94

for rejecting the view that there was no dlfference The univariate F statistics
for both tests, Higgins Two and Htggms Four,: supported the multivariate

cance. . _ .
Other Effects a0 ( g
Significant dlfferences between Teacher ‘effects and Schools within Feacher
effects were noted. The probablllty of these differences being due to;chance
ﬂuctuatlons in the sample was rejected at the .001 level of significance.
Support for the significance of the multivariate Teacher and School effects
was seen in the univariate analyses. i

On both Higgins Tests the performance of the Teacher One group was
significantly different from the performance of the group working with

‘Teacher Three. ‘Similarly with the Teacher Two group, whose performance
was: sxgmﬁcantly dtfferent from the Teacher Three group :
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The nature_of the Teacher effects observed on the Higgins Tests .was
consistent with performance of the respective teacher groups on the Answers
and Puzzles Tests. These latter tests were also examining student perfor-
mance on components of the enquiry process. In discussing the results of the
AnXwers and Puzzles Tests, possiblé explanations for the significant Teacher
effects were-seen to be arying teacher effectiveness or initial greup differ- .
ences in ability, prior_tc‘the .commencement of the training program Both
factors could have been operatmg together Both explanations, teacher
effectiveness and initial group differences, were equally relevant in inter-
pretmg the results on the Higgins Tests. However, as discussq:d previously,
no definite conclusion could be reached from the currént research Further -

“exploration is necessary. : .-

The source’ of the sngmﬁcant School effects related to the contrast School
Three versus School Four on Higgins Four. _The same contrast wlth Higgins
Two almost reached the .05 level of significance. A significant difference
between the performance of subjects drawn from Schools Three and thr
was also observed on two Element Tests prcvnously dlscussed~—=4nswers
and W@f.‘fmg it Our. The difference between the two schools, in the current
analysis, was-in the same direction. As noted above, the reasons for such
differences were unknown. On such attributes as school size, school

- facilities and curriculum Ob_]eCthCS the schools appedred to be much the
same. Obviously a detailed analysis of each school as a functioning unit was -
necessary if the observed perfo ance differences of students were to be
explained. The current research project did not include such an analysis. The
relationship between school characteristics and student perforn"lance .upon
cognitive measures, such as the Higgins Tests, is an area reql.unng further

research. .

Did Performance of Treatment Groups Differ on the ACER Socnal
Studies Tests? : B
Que§non five conccmed the relauonshlp betwi&l expenences with the
enquiry process and performanpe on two Social SuRlies measures developed
by the Australian Council for Educational Reseéarch. Designed to survey
achievement levels of primary school children, these tests samplcd anumber . '
of objectives. Compared to the Element Tests discussed prevnously, they
focused upon' a wider range df skills and congepts. 7 .

Treatment Effects - -
The observed differences between treatment groups were accepted as being

due to chance ﬂuctuattons in the sample. The multlvanate statistic falled to
[
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_ rcach the .05 level of s:gmt" 'ancé._ Both uhiyariaté F tésts‘_suppértcd the, |
. .multivariate decision ! iﬂ 3 L o E
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-Slgmﬁuant differences Were identified .in the multnvarlate dnalysls on the‘

‘ ugmﬁcantly different from School Four on Answers, Working it Our and

, d Class” ithin school.and teacher effgcts. School
cffects were derived rom’ the SO(,ldl Studies Comprehension Test.- The
contrasts School Ogé Versus School Two and Sc.hool Fhree versus School
Four, were signifigant. . : -

At will be recafled that the. performance of School Three sdb_]ects was

School within teacher.,

Higgins Four tests. However, the Comprehenwan Test provnded the first

" occasion where the contradt School One versus School Two was significant.

Why students at School One should do significantly better on the Com-
prehensxon Test than School Two, and School-Three subjects, significantly

- better than those from School Four was unclear. Although explanations

could be sought in terms of factors such as the socio-economic backgmﬁ’nds
of the children, school facilities, school programs and motivation of stu-
dents, the available evidence dld not reveal any Substantial variation bet-

-ween schools on-such attributes. . .

S

.not explored, because the pzn‘tlcular characteristics of classrooms which .

The multivariate F statistic for Cld%S effect was significant at the .05 level.
However, the univariate F results for the two Social Studies Tests. did not
support the multivariate decision. This. lack -of agreement between the
multivariate and univariite results was not bizarre. Finn & Mattson (1974)

pointed out that there is no necessary relationship between the multivariate .

test results and the separate univariate results. The multivariate test stadstic
reflects variation in the data as a whole, not only for separate pieces.
The source: of the Class effect identified in the multivariate:analysis was

influence performance on given criterion measuges was net an issue of
concern in the present research. Appropriate exploration of such a relation-
%hlp would require more precise measurement instruments than were used in

 the present mvestlgatlon

+When interpreting the results assoc:lated w1th any analySIs the decision to
accept or reject the existence ‘of significant differences.between groups on a
given factor rested with the muljtivariate F test. With the Teacher effect, two

. qngmﬁcam univariate results were reported, but the multivariate test failed to

reach the .05 level of significance. The test statistic was, however only
shghtly less than the critical value _ o ~ - ¢
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- Interaction Effects

Were leferenqes between Treatment Groups Durable" . v | o .

Ap tmportant aspect of*the experimental design was a delgyed post- testmgf
session involving four measubés of problem -solving ability. This facet of the

; research was planned to examine the durability of any -trainings effects . -

injtially noted at the post-testing session - The results of this delayed post-test
analysis indicated sngmﬁcant multivariate tests for Treatment and Yeacher
effects together with a &gm‘ﬁcant Treatment by School interaction. TS

- -

The interaction of Treatment by School nested within teacher, sngmﬁcant in
the muitivariate analysis, was sapported by two significant univariate
analyses. These results suggested that the durablllty of training effects was
not consistent between schools and treatments. Some treatments were more
durable in some schools than others. On the Povertry measure two contrasts
reached an appropnate critical value for the r distribution to accept the - "
differences between means as being statxstlcally significant, rather tharr )
‘being due to chance -fluctuations. These contrasts concerned Treatments

* Two and Three with Schools One and Two, and Treatments Two and Three
with Schools Three and Four. By comparing the Treatment Two versus

Treatment Three contrast with School One versus School Two, it was seen
«that the training effect of Treatment Two was durable irone school but not
the other. Training effect, .as measured on the test Poverry, while durable in
School “Two appeared to have faded in School One. A similar sitpation ™
pertained to Schools Three and Four. There the training effect of Treatment - |
Two, whe mpared to Treatment Three, the control group, persnsted in
School Three but was lost in School Four. ‘ . .

For the Goldfelds measure two contrasts were significant. One concerned
~ the relattonshlp between Treatments One versus Thrée with Schools One
-versus Two, while the second significant contrast referred to Treatrhent Two
versus Treatment Three with Schools Three versus Four. For school One the
durablllty of Treatment One compared to Treatment Three was sxgmficM
different from School Two In School One the ‘subjects of TreatmEIlt One..
continued to out- perform sub_]ects in Treatment Three. Such was not the case
in School Two. In School Two, the control group mean was superior to the
‘'meahn performange of sub_]ects in Treatment One. Therefore, in SChool Two
the tralnmg effect of Treatment One was not durable ,

‘With the SIgnlﬁcant contrast involving Schools Three and Four, the
Treatments concerned were Two and Three. The expected differences in
favour of Treatment Two when compared to Treatment Three continued to

- ' .
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exist in School Three. Howevu lhdl was not the case with School Four, In
School Four, subjects from the Control group Treatment Thrge performed
better on average than subjects from Treatment Two, For Treatment Two,

the training effect as measured on Galdfelds was durable in School Three

but not in School Four:
Why training effects should persist in some schools and not in others was
not apparent. There appeared to be no significant differences between

schools within cach set: School One and School Two, and School Three and .

School Four. For example, all were built at approximately the same time, all
had similar - educational facilities, all drew pupils from similar socio-

. economic areas and provided what appeared to be similar educational -
- programs. It was possible that after the training program was completed

some Schools provided experiences which complemented the original train-
ing. Yetthe.lack of consistent patterns in the results marred this explanation.

Only in School Three were durdblhty effects on the one treatment noted vn
both measuring instruments. School One achieved durability of training on
one measure for Treatment One but not on the second measure. School Two
with Treatment Two achieved durability on One measure but not on the

second.. Did the form of the test—visual versus verbal—influence the

results? ? Obviously satisfactory explanations for the results gained were not
evident in the information available to the investigator. Further research
gmploylng appropriate controls and measures would be necessary o lease
out the particular factors accounting for the interaction between School and
Treatment, ;

In addition to the significant interaction bgtwun Treatment dnd School,
there were two 5|gn|ﬁcant main effects. One was Treatment and the second

“was Teacher. BccauSe of the nature of the analysis, the Treatment by School

interaction confoundcd the Treatment main effect, and lntcrpruatlon of the

Treatment effect ‘must therefore be undertaken with cautior, As noted

previously when discussing-the interaction concerned with the Element
Sts—Answers, Puzzles and Working it Our—main effect tests are con-

foundcd with interaction sums of products.

Treatment Effect - ' «

Because the treatment effect, as reported in the multivariate data, was not

- signific dntly strongér than the interaction effget, and because support for the

significant mulnv‘mdtg etfect of Treatment,was only found in one univariate
analysis, it was considered more appropriate to accept the view that there

were no statistical differences buwccn the performance of the treatment .

~
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grous on the delayed post-testing measures. Therefore, the training effécts
noted at the conclusion of the tralnmg sessions were not seen as bemg

durable. . . n

Other Effects o : :

The significant Teacher main effect on the, multwanate analysis was sup-
ported by a significant F statistic for the uriivariate analysis associated with
the Goldfield measure. Diffefences between teachers were significant atthe
.001 level of probability. The contrast between Teacher One and Feachér

Three was significant. A similar significant difference between Teacher One

- and Teacher Three was identified in earlfer analyses. On those occasions two ,

possible explanations for the difference were explored. Although no fi

conclusion was reached, consideration was given to the existence of initial
ability differences between teacher groups prior to th¢ commencement of
training, and the possibility that teachers were not equivalent in terms of

- teaching competence. Both were applicable in the present analysis. ‘Both

were plausible explanatlons Furtherresearch, however would be necessary
to resolve the.issue.

- —
-

| Did the Performance of the Treatment Groups lefer sngnif‘ cantly on

the Transfer Tasks? _ -
The seventh question concerned the transfer effects of the training program.

Oh quesuon one it was accepted that on four Problem Tasks the dbserved T

mean differences between treatment groups were statistically significant
variations, rather than chance sampling fluctuations. But did the effects of
the treatments provided only relate to tasks bearing a strong similarity to

those undertaken in class, or did the effects also carry across to tasks:

employing a different data form? The univariate F statistics for the Indian

and Famine tasks indicated statistically significant differences in levels of

performance between the treatment groups, thus suggesting that transfer of

" training did occur. However, ‘the question concerning transfer could not be
‘resolved by inspecting theg umvahale analyses. Finn & Mattsson (1974)

warned that interpreting the separate univariate results is likely to inflate
statistical error rates dramatically. Moreover, where criterion measures have

non-zero intercorrelations the univariate F statistits are not independent of.

‘one another. The performance of subjects on the measures Indians and

Famine were.related as the ‘earlier discussian showed. Therefore, a mul-

tivariate analysis, usjng the two verbal Problem Tasks as criterion mieasures

was necessary. : -
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The results of a multlvandte analysis Q\ovyed two significant effects upon
performance. One was a treatment effect and-the other #teacher effect. The
univariate F. statistics for both Problem Tasks concerning the "treatment
effect, supponed the conclusion derived from the multivariate .analysis.
The. sourcde of tHe difference for teacher effeg.ts was with ‘the one
measure—{ndians - - Lo
Treatment Effect - - N -
Both treatment contrasts, Treatthent One versus Treatment Three and
Treatment Two versus Treatment Three, were significant on both
measures—i ndians and Famine. Therefore, it was accepted thaf the bengfits
derived from the training sessions did transfer to Problem Tasks utilizing a-
different data form. _ .
Other Effects . .. _
From the univariate analysis it was seen that the source of the ieacher effect
identified in the multivariate analysis was primarily located in the Indian
t=st. On that test both contrasts reached the critical ¢ value in a two-tailed test
of significance at the .05 level. The contrasts between Teachers One and
Three and Teachers Two and Three were significant. Similar sxgmﬁcant
differences between the teacher groups were found in other ahalyses using
different measures. Onthose occasions when possible explanations for the
relationships were explored, no firm conclusions were reached. The, same
explanations are applicable here, namely, inequality between teacher groups
prior to the commencement of training and variation in teacher effectnve-

ness.

I

the Experience of doing the Tests on one occasion significantly
influence Performance on subsequent re-testmg"

In addition to the major quesuons of the current tesearch, there were two
subordinate issues which were of interest. One concerned the influence of .

the first administration of the tests upon performan(,e at subsequent. ad-

ministrations. The second area of interest concerned the relationship bet-
ween performance on the Problem Tasks and performaace on tests measur-
ing sepdrdte abilities of the problem- solvmg process. , .

To examine the first issue.two analyses were undertaken. It will. be

"recalled from the discussion on the design of the investigation that a control

group, known as: Treatment Three, ‘'was. formel at the beginning of the
project. Subjects in thdt'gr()up received no spgrial training on problem-
bolvmg From that group half of the subjects were. both pre- and post-tested.
The other half only com L d the Problem Tasks i in the post-testing session.
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By comparing the performance of thes two, sub-groups on the post-test
tasks, the degree to which a test- talyf g experience influenced subsequent
performance could be identified. 'I’hf.}1 results of this analysis indicated that
the multivariate F statistic was pot significant. Support for the multivariate
decision was seen in all univariate analyses. Any variation in performance at
the post-testing sess J)n between those subjects pre-tested compared to those |,
not pre-tested was t r€fore interpréted as due to chance alone. The pre- stest
experience on the Problcm Tasks did not sngmﬁcantly mﬂuence lawag per-
formance.

A second analysis using a different.set of data was carried out to examme .
the same issue. It will be recalled that half of the subjects from all three -
treatment groups were pre:tested to check the equivalence of the groups priog
to training. Further information regarding the extent to which the test- taking
activity was a learnmg expenence was gamed by examining the perfor-
mance of the pre- and post-tested groups on the Problem Tasks compared to
the post-test only group on the same Tasks. Note that in this.analysis some,
subjects had training sessions intervening between the pre- and p’ost-
administration of the tests while others had engaged in training sessions pnor:
to the testings session. It was therefore possible io, discover an interaction .
between pre-- and post-testing versus post-testing with treatment group.
Thus, in the analysis, provision was made to identify such an interaction"
should it have occurred. However, a significant interaction did not’occur,
-nor was there a significant difference between the pre-and post-test group
and the post-test only group. This conclusion applied to all the univariate
analyses as well as the multivariateg analyqls

To what Extent was Performance on the Problem Tasks related to
Performance on the %lement Tests? . . :
[ '
In .many projects examining the impact of training upon problem—~solvmg
performance, the researchers utilized tests which measured-components of
the enquiry ptrocess. Although performance across 'theke separage tests was
~ often summed. the suitability of such instruments  as measures of perfor-
mance on the total enquiry task was questioned (see Chapter 4). As the
present investigation used tests which measured elements or components of
enquiry together with measures reflecting more closely the total process, it
provided an opportunity to exantine the relationship between these two

broad groups of tests..

I

Toexplore the relanonshlp bctween the two sets of tests in linear combina-
‘tion the  multivariate tu:hmque of canonlcal correlation was’ employed

#
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) (Cooley & Lohpese 1971). Darlmglon We:nberg & Walberg (1973) mdl-

~» cated that the technique was suitable for the proposed purpose. i
.. When all the variance on the "Problem Tasks was considered, only I15per .,

cent could,be predicted from ail four-factors from the predictor battery. It

. was Clear, therefore, that while there- was a significant canonical fum,tlon

" . linking the two sets of mcasu.tés the majorlty of the variance associated with

-
- -

- (he majqr factor of each'batlery was umquc to that battery. .

) Two alternative Mterpretations ¢an be placed upon th rLsull of the
canorfical analysis. First, the component lests were mcompletc in their
sampling of the abilities associated with the total prou.ssofenqmry Perhaps

’ some key abilities 4An the process were not included in the test battéry.

Secondly, lrrespectlvc of the number of component tests used, there is a

difference of significance between a performance score on a task which

requires marshalling, co- -ordinaging and applying many skills, compared to a

performance measure derived from test scores on a number of ':Gpdl"dt(.

enquiry abilities. If this second ¢onclusion were correct, then research which”
utilized only component skill tests to evaluate the success of an enquiry.
training program placed serious restrictions upon the applicability of the
findings régardmg the suitability of the training program for mﬂuenung the
problem-solving perfermance of students. v

iy

Summary .

Nin€ issues were advanced for investigation. Seven related to the.effects of

two training programs upon pfrformance of students on a number of criter-

ion measures. These measured were seen to fall into three categories. The

first and most important group concerned the problem- solvmg tasks. The

second group concernéd performance on specific abilities involved in the
. _ - enquiry process. The third group were multiple choice Social Studies tests.

In an effort to_isolate the specific. contribution of the treatments to

performance, an experimental design was adopted which allowed effects of
teacher, school and class to be: .sepdratcd This gave an opportunity to
examine the way these factors influenced performance. Such observations.,
however, were seen as providing insights into areas requiring further re-
search rather than being of major concern. .-
Teacher Effect ° )
Significant teacher effects were noted on five of the criterion measures. All
tests concerned were measuring elements.of the enquiry process—Answers,

o | L 11‘?
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. Puazzles s, Working it Out, ‘Higgins" T'vio and Higginy Four. In all but one
\° instance, the pctormance of the subjects wosking with Teachers One and -
Two were significantly better than the subjects workingswith Teac her Three.
The exception was the Waorking ir Out test whgrcﬁ)nly the Teacher One group
performed better than the Teacher Three group. R '
Firm qonclusion as to why such differences existed could not be estab-
lished. The teacher group were initially significantly different from one
another on'Ycasures of general ability and vocabulary. Differences between
groups on those measures favoured the groups of Teachers One and Two
compared (o the ‘Leacher Three group. Nevertheless, similar difterences
* between the teacher groups did not appear on all criterion mgasures. If one
tcdchcr group was qualitatively different to the other groups, why was that
dllh.g,mc not reflected on all-criterion measures? It seemed possible lhdl
some teachers were more eftective than athers in teaching certain cognitive
. Jtasks. From the transcripts of three tapes of lessons given by cach tcachc,uﬁf
- treatment groups one and two, it was found that all teachers faithfully
followed the planned lessons, but it was also observed that the tcachipg style p
of the three experimental teachers varied.” Was it possible that some styles
were more appropriate for the tecaching of certain skills? / o

-

bonl Effect 7 ' . -
_ School x.ftcus were noted on tuur criterion measures. The tests concerned
! were Answers, Working dr Out, Higgins Four and Social Studies Test, of

Comprehension. On each occasion where school effects were noted the
contrast between the pcrfurmancc of School Three and School Four wa§
ﬁil_n'ificunt On one ‘occasion the contrast between SLhooI One and School
Two was also found to be significant. -

In terms af genceral ability and vocabulary sgores, the schools wnthln each
of these two sets did not vary significantly from one another. On dimensions
of school facilitics. school program and socio-economic background of
parents, there was little variation. Explanations for the identified differences
on the criterion measures were not apparent. The school contrast where
differcnces might have been expected, School Five versus School Six, did
not prove ,significul{t on any criterion measurce. School Six, drew from a
slightly lower socio-cconomic group. had a higher migrant population than
any other school. and performed significantly lower on the general ability
and vocabulary measures than School Five. Yet School Six did not perform
significantly difterently from School ‘Five on any critecrion mcasure.

-
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to performance on a series of. measures. Of the seven null hypotheses

. F} ’ N .

Im‘era(J)n Eﬂ'ecr - ! - .
Two interactions were noted. In one instance.the interaction was w
Treatment and Teacher and in another betweéh Freatment and School. Th
first set of interactions was on the Working irOut Test and the second set onx,
Goldfields and Poverty measur):s Problem Tasks administered at the
layed pest-testing session. For those particular criverion measures the
results suggested that- wheré treatments influenced behaviour, the benefits

.were not equally distributed between teacher groups nor between schools.

Why the results of the treatments should need to be qualified in these v.vayY\
was not clear. . '

T reatment Effect ' .

The major intent of the project was to investigate the impact of two forms of
problem- solvmg experience. To assist in this exammation seven quéstions
were proposed which related the expected benefits of the training programs

involved, four were rejected. Statistically significant differences_were ac-
cepted between the performance of treatment groups on the Probleim Tasks,
the Concept Tests, the transfer tasks, and with certain reservations, the -
Element Tests: Observed differences between treatment groups on the
Higgins Tests, the ACER Social Studies Tests, and the delayed post-test
Problem Tasks were found to be due to chance. For each of these sets of
measures the null hypotheses were not rejected. -Discussion of the educa-
tional significance of these inferences made at a statjstical level is presented

in the next chapter. . ‘

104

»ﬁ



|

-~

-

8. Discussion of Treatment Results

Although research- has indicdted that pnmary school children have consider-
able dnfﬁculty in engagmg in the enquiry process as a totality, enquiry has
remained an important objective in modern Social Studies curricula. In 2 a
earlier. chapter, the Pascual-Leone view of intellectual development w
dlscussed hlghllghtmg the constraints impinging upon cognitjve perfor-
mance. A teaching approach which could prove beneficial iri mtroducmg the
student to. the enquiry process was also identifféd. .

Basically, the constraints upon intellectual performance are three in
number: limited available.- M-space or cognitive processing space; a ten-

N

dency for some children to seize upon perceptually salient features in the

data or a reluctance, on their part, to consider all the information provndcd'-
and lack of appropriate mental schemes—executive, figurative and opera-

" tive. The training proggam adopted aimed at erhancing the schemes a child

had while at the same time giving him strategies or procedures which, when

" used, would help to circum@ht the other factors inhibiting his problem-

solving performance. This program, entitled Treatment One, required the
teachier to play theé role of instructor. The teacher provided the students with
information appropriate to the’tasks and saw that. they used it. '

A second progfam (Treatmient Two) was also developed. It contrasted -

with Treatment One in that the teachér did not provide direct instruction. The
same problems were considered by both' groups, but in Treatment Two the
teacher gave no directions as to what was expected of the subjects, nor did
she assist the subjects to develop appropriate mental scheres associated
with problem-solving, Rather the students were expected to resolve for
themselves the best method of approach and to identify the knowledge and
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skills rcquir;:d. The teacher acted as chairman tor the ¢nSuing discussion.
The overall approach in Treatment Two was. apparently much closer 1o
Piaget's view of what' a teacher’s role should_be as the teacher neither
cxp!ainc;d' nor demonstrated an appropriate course of action.,

While there were differences between Trgyiments One and Two, there
were also similarities. Subjects in both greups tackled the same problems.
The initial phase of the epquiry was also treated identically with both groups.
Children were instructed to list information from the photograph, to group
itermns that sharedxommon attributes, and to provide a label for cach group
thut refleened the contents of the group. A numbgr of Social Studies prog-
rams dt,scl’lb&.d this type of ‘u!uwty as a concept tanafton phase of a spcial
btudy (Taba er al.. 1971; Queensland., Education Departiment, 1972; Vic-
toria. Education Department. 1974). Through such activity the subjects
became”aware of gnd strengthened the figurative schemes assogdated with
the given data afid problem. Furthermore, the strategy rcduced the possibil-
ity that some children would scize upon only the perceptually salient features
or consider only a very limited amount of information bccausc to do more

recquired greater mehtal efforn.

How Successful was Treatment Ohe compared with
Treatment Two? \

+

‘Children in Treatment One were ¢ expected to out- eriurm children in Freat-
ment Two. With “Treatment One, appropriate problem:solving resSponses
were detatled and instruction was given in a number of key skills. Similar
assistance was not provided in Treatment Two. Conscquently. the supcerior-
ity of Treatment One over Treatment Two was expected to be reflected in
performance on the Problcm Tasks and some of the tests IMCASUTing COMpoO-

nents of the enquiry prouss This section explores whether the e expected

rclationship between Treatment One and ll‘LdllllL‘nl~l wo cventuated.

Rclummg to those measures where significant treatment effects waere
noted, 1t can be seen from tables reporting estimatces of eftfects that Treatment
One made asmore powerful impact upon performance than Treatment Two.
(See Appendix.) For convenlence, the relevant statistics between Treat-
ments One and Two are represented in Table 8.

+
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+ TABLE 8
Estimates of Treatment Effects In ‘Standard Deviation Units

Problem Tasks - Concept Tests ~

Poverty City Indians Famine Poverty  City
c . _
Treatment 1{ 680 0B 083 - 090 _ 070 - 0657
Treatment 2 0.44 0.39 040 030 , 0.31. 035

The estimates of treatment effects in standard deviation units for Treatment
One were approximately twice those for Treatment Two on all Problem
Tasks and Concept Tests. In most cases, when compared to the contro}
group, the gains of Treatment One were twice as great as the gains of
Treatment Two. For the Problem Tasks these results agreed with the predic-
tions noted-in Chapter 6. However, significant differences in‘Performance
on the Concept Tests between Treatment One subjects and Treatment Two
subjects were not expected.

- The training programs of TFreatments One and Two shared some features
(sec Table 2). It was one of these shared attributes—the listing, grouping and
labelling of information—that was expected to influence performance on the
Concept Tests. Because the skills needed to improve performance on the’
Concept Tests were seen to be equally represented in the training programs
of both treatment groups. any variation!between the performance of Treat-
ments One and Two on the Concept Tests w\&qx_&_&ctcd to be due to sampling
fluctuations. However, the niagnitude of the differences in‘estimated effects
between the two programs suggested otherwise. In an attempt to gxplain this

occurrence the training programs were re-examined. This post*hoc analysi..

indicated that in addition to the listing. grouping and labelling mctivitie!

there were other opportunities given.in the programs which could have led to
the refinement of figurative schemes. These opportunities, however: were
not identical for both treatment groups. For éxample, with the problem
associated with the photograph showing girls at a well in an Indian village,
‘Do these girls live in povergy?”, Treatméit Two subjects proceeded to
discuss the problem without teacher intervention. For Treatment One, thé
task was segmented into sub-tasks by the teacher. Subjects were encouraged-
to clarify the nature of the problem and to find as much eviderce as possible
to support alternative solutions. Such a procedure could have given an
advantage to the Treatment One group, thus explaining the magnitude of
estimated treatment effects existing between the two experimental prog-

. TAMS . ! : - ‘
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. performance (see Chapter 3). M-space
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Why was the Trammg Successful‘? N

Hnghly significant dlffcronces between the mean performances of the treat-
ment groups were found on the four Problem Task measures. As the mean

- pt.rformanccs of bubjects in the two training groups were sngmﬁcantly better

than the mean performance of the control, it was assumed that the former set
Of.bub_]Cle were utilizing the limited M-space available to them in a_ more
efficient’'manner* than their cldqsmateq in the control group. -

It will be rec,allcd that in the theoretical model proposed by Pascual-
Leone, size of M- -space was seen as a major detérminant in problem- splvmg

of mental schemes (mental bhleprmt which 1 represent experience) that can

. ..be co-ordinated at any. one time. The size of this information processmg
capacity was not amenable .to training. M-space is largely heredltanly
. determined-and grows ds a function of age. It was argued, however, that it is
;pquIble to use” the available M-space more efficiently by lmprovmg de-

veloplng and dltenng appropriate mental schefmes. Three types of schemes
were noted: figurative, opcratnve and executive. Flguratlve schemes are the
internal representatlons of items- of inforfmation with which a subject is

familiar; or of perceptual gonfigurations which he can recognize. Operative -

schemes are the internal representations of functions, *which can be applied

to one set of ﬁgurat:ve schemes in order to generate a new set. Executive

schemes are the intetnal representations of procedures.which can be applied-
in particular situations in order to reach particular objectives. As such, they
are to a large extent responsible for determining ‘what ﬁguratwe and opera-
tive schemes a subject activates-in any partlcular situation (Case, 1974a).
The training programs aimed at establishing dnd enhancmg all .t.hrep types of
schemes. ,

~ There was one further possible explanat'ion for the more efficient use of
M-space and,_ that related to the strategies introduced in the training
sess:ons———the listing, grouping and labelling of mformatlon gathered from .,
the photographs Such a systematic_procedure may have assisted the field-
dependent suhjects to avoid the salient but irrelevant cues in the data. These

' subjects would then be ﬁllmg their limited processmg space with' appropriate

rather thapn jirrelevant mformatlon thus permltnng bstter problem;solvmg

performanoe<

The. altema&i/e—explanatxons for the s:gmﬁcant performan“ce differences
between the tréatment groups on the Problem Tasks are examined below. To
assist in thls exploratron reference is made to the Concept Tests and Element

efined as the maximum number -
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Tt,stb—--Fmdmg Answers' Puzzles, Workmg it Qut and the two Higgms
Inference Tests. The Concept Tests were seen as measures of figurative
schemes, whereas the Element Tests named were seen primarily as measures
of operative schemes associated with the problem-solving process.

It will be remembered frem the dlbLUSblon in Chapter 3 that flgumth.._

operative and executive aspects of knowing are integral to solving any given
problem. In real situations figurative, operative and ¢xecutive. knowmg
never oceur in isolation. The problem-solver, to be successful, must hcwe
information cancerning the content of the problem, the skills tc operate upon
this information and a view of what he is trying to achieve. However, tasks
can require different portions of these knowledge components. While suc-
cess ifproblem-solving on one task may largely depend-upon the availability
of appropriate figurative schemes, f‘(yj‘mother task the presence of suitable
operative schemes may be more crucial. The Concept Tests used .in the
presernt investigation were Seen primarily as measures of figurative schemes
because they aimed at identifying the attributgs of the mental images.a child
associated with “poverty’ and “city*. Finding Answers, ‘Puzzles and Working
it Our were considered to-be primarily measures of operatwe schemes
because they focused upon the ablhty of the’ child to operate upon given
“information, either to generate possible solutions to. a problem, to find
evidence to support answers, or to establish an appropriate solution:

If we assume that the Concept Tests and the Element Tests listed above

were respectively mdasures of figurative and operatwe schemes,. it then’
becomes possible to sort out the contribution made by enhanced operative,

- figurative or executive schemes to success on the Problem Tasks. If the
' success achieved by the two special treatment groups on the major criterion

measures (the four Problem. Tasks) were to be attributable to impro_ved

figurative and opcrative schemes, significant performance differences bet-

ween these groups and the control would be expected on-the Concept and
Element Tests. Otherwise success on the Problem Tasks would have to be
attributed to lmproved executive schemes These posmbllmes are consxdered

in the following’ dlsc.usslon

Improved Operative Schemes? e

Only in Treatment One did sub_lects receive detalled instruction related to

pamcular operative schemes. Attention was giyen to creating alternative

- answers to given problems,,to gathering evidence to support alternative

solutions, to- manipulating evidence to reach a decision regarding a given
problem, and to inferring information from details presented in photographs.

r
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Howcvcr the subjcus in Treatment Two did have the opportunity to dLV(.f,()p‘
- such schemes on their own initiative as they, like the subjects in-Treatment
One, discussed problems where these mcmul abilitics were applicable.
From the multivariate analysis of pufornmnoc on the three measures—
Answers, Puzzles and Working it Qut—the null hypothesis cxprt.ssmg the
lack of significant differences in pcrtormance between the treatment groups.
was rejected. This was done after acknowledging the existence of a-signific-
~ant interaction between teacher and treatment. Such an mt}ract:on con-
. founded “the treatment. effect but because the latter’ was statlstlcctlly SO
tsl&,mﬁg.ml the differenct in mean scores between treatment groups was not
seen as a chance fluctuation in the sample. This result, at least -initially,
suggested that a source of the s:gmf'(..mt trcatmcnt effect as measured by the

~Problem Tdsks was attributable to improved operative schemes« However, .

duscr inspection revealed that the significant difference between treatments
was present in (mly one of the three Mnivariate dnalyses. Of the. three
measures, only Working It Out was associated with a significant’ trcatment
effect. Butonce again.there was a confounding influence as the treatment by
teacher InterCtlbn “was statistically SIgmﬁcam If the diffecrences between’
the performances of treatment groups “on the Problem Tasks was to be
attributed to lmprovcd operitive schemes. the .improvement had to be
limited te the abtlmu associated with data manipulation.” Differences in .
pcrformancc. betweén the treatment g,roups on Answers, Puzziec and the
Higgins Infereme Tests were not significant. ‘ . : '
* . The view that the improveménts in problcm solvmg performance se -
from a refined operative schemme, however, was not satisfactory. If the
c¢stablishment and enhancement of a parucular operative scheme was the .
prlme source of improved performance on a set of Problem Tasks then that
source might reasonably be expected to apply cqually wel to. explammg the
success of ‘both trainingt programs. Previously it was noted that the perfor-
mance ©of subjects in' Treatment Two on”the Problem Tasks, like those
children in Treatment One, was significantly better than that of the subjects
in the control group. However, Treatment Two subjects did not perform
significantly differéntly from the control group on the Working it Ourt Test.
The success of Treatment Two on the Problem "Tasks therefore, could not be
linked with an improved operative scheme. Consequently, the possibility
that success on the Problem Tasks was due to an lmproved operatlve scheme

was viewed with some scept:cnsm . i
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lmpr‘o#yd Figurative Schemes? - , "

With the Concept Tests, Poverty and Cirv, the mean scores of both trainipg,
. groups were significantly better than the umtm] On the Concept Tests also,
the m.u_.mludg of the achievement differences bcth.n Treatments Onc, and
Three, and Treatments Two . and Three, were similar to the size. of the
Areatment effects between the same groups of subjects on the Problun Tasks.
This was scen in Table 8. “T'o the extent therefore that the Poverry and Ciry
tests measured tu,uratWL schemes, the prlanauon that the observed mean
d:th,rcn&cs between treatment groups on the Problem Tasks was due to
' improved figurative schentes seemed plausible. With further analysis, how-

cver, th:s explanation lacked credibility.

()t the four Problem Tasks, two' involved figurative schemes which were
discussed in the training programs. The figurative schemes underlying the

probléms Indians and Famine were not discussed in class. It therefore

followed that, if the aspect of training acc counting for improved problem-
solving pertormance was the attention given to figurative schemes, it would
be discerned by comparing the performance of the treatment groups on the
two scts of Problem Tasks—Poverry and City, and Indians and Famine. 1If
figurative scheme improvement was the key factor in- problem-solving
achievement, the data in the study had to match two criteria. First, Treatment
groups One and Two had to perform significantly better on Poverry and Ciry
than the control. Secondly, significant differences between the three ex-
perimental groups on the Indians and Famine. should not exist. The results
prescented in the previous chapter mdlcatcd that the first requirement was met
but not the second. Both were nt.u:ssary if the differences in problcm-‘
solving performance were to be dttrlbumblc to improved figurative.schemes..

Further support for the dismissal of the view that superior performance of '
Treatment One and Two on the Problem Tasks was due to better figurative,.

and operative schemes was seen in the canonical analysis. While there was a
stgnificant I‘leil()nhhlp between performdm,c on some’of the enquiry com-
ponent measures—both figurative and operatwc aspects—and performdnce
on the Problem Tusks, the relationship was described as moderate. Of the
variance identified bctwecn the $our Problem Tasks only 15 pey cent could

be’predicted from all four fagmrs identifted from the predictor battery, the
cnquiry Lomponcnl measures. The view that improved figurative schemes or
improved operative schemes accounted for |mproved performance an the
Problem Tasks seemed unsatisfactory.

T
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Improved Execulive ‘Schemes? : ,

The third major t,xplanatlon for the ()bSL!‘VLd lruatm&.nt results Lom.erned the
" development of appropriate executive schemes. Case (1972a) used the term
executive SLthlt. to encompass both what the 'student saw as task instruc-
tions and the nature of the problem task as a whole. In the present investiga-.
tion it was'assumed that, where a child had a clear view.of what was expected
of hlm in any task, he made more efficient use of his cognitive processing

spice. The t:o%nbéting but irrefevant schemes he may have considéred, if he

was unsure of what the task required, were not alerted. Thus the M-space
that otherwise might have been occupied withirrelevant mentat schemes was
available to (.onslder other possible answers and additional pertinent infor-
mation.- Bec.duse of this more intensive use, in terms of the given task, of
available Masspace, more sophisticated responses were made. In the ter-
minology of Flavell & Wohwill (1969), through the prdvision of the special
training, the performance of the students was brought cloaer to their true
"level of competénce.

Of the explanations considered in explaining the success of the trammg
program, the one concerned with betr executive schemes appeared the

most plausible. The variation in theé' magnitude of the treatment effects,

between the training groups could be related to the degree of explication in
the instructions provided. For Treatment One, the teacher told the subjects
the features of good answers and constantly urged them to include such
features in their responses clartfication of the problem, consideration of
alternative answers, collection of evidence and dec:snon-makmg in terms of
. evidence gathered. For Treatment Two no-such aid was provided, although

" the subjects had the opportunity to argue out their solution with their peers.

In such discussions they were clarifying their own views as to what might be -

expected. If members of Treatment Two were to defend their decisions
.successfully against the arguments of their classmates, they had to consider
all the information provided and to weigh up their solution against alterna-
tive explanations. Treatment Two subjects were sétting up their own plan of -
action fog handling Problem Tasks. Because the teacher did not specifically -
ceammnient upon the adequacy of their procedures an elenfent of doubt may
have still existed, thus permitting the mtrusnon of less efficient strategies
than those employed in Treatment One. Unlike the Treatment One activities,
the success of the Treatment Two experience relied to a large extent upon the .
ability of the group members to debate the problems posed. Observations
made by the experimental teachers suggested that, particularly in the early
training sessions, thé children involved had difficulty in’ considering the
ylewpomtq of others and lhlS hm:ted debate
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Reducing Field-Dependence ‘

One turther possible explanation tor the tredtment cffects should be noted. Iy,
wis pointeddut in carlier chapters that some children fail to use all available

M-space cither because they pay attention only to the perceptually salignt

features of the data and thus ignore a mass of other information that could be

used, or because they are not stimulated by the task and therefore do not

make the mental effort required to utilize all the M-space they have at their
disposal. Such children are labelled field-dependent. The strategy of sys-.
tematically scanning the given data in order to list, to group, and to label
information was seen as a means of circumventing the disability suffessd by

ficld-dependent children. The use of this strategy could have been the basis

for the improved problem-solving performance of the training groups.
Unfortunately. the results did not support the explanation. As both Treat- .
ment One and Treatment Two were introduced to the same procedure, it

‘would follow that, if the improved performance were due to the reductmn of
the constricting influence of ficld-dependency. then both trcatmen.t groups

would have benefited equally and thus pcrtormcd equally well on the

Problem Tasks. As alr€ady indicated, this pattern in the results did not occur.

Saarni’s (1973) research sugp,t.qtcd that the construct of ficld-dependence
“was irrelevant for complex problem-solving tasks, although she condeded
field- dcpcndencc. might have a role in determining. performance where
problems were more perceptually b0und In particular, Saarm noted that
within each Piagctian cognitive level field-independence did not affect the
. complex multi-step, problem-solving performance on the productive think-
ing problems used by Wardrop et al. (1969) and Olton & Crutchfield (1969).
Yet Suchman (1961) observed perceptual biases in the search patterns of
grade four students when presented wnth short motion films-of simpfie-
physics Jemonstrations. - :

In the present mvestlgation two of the Problem Tasks sh at least a
supcrﬁual similarity to those used in the Productive Thmlcmg Program in
that they utilized verbal materials. The remaining two Tasks%sed photo-
graphs. If Saarni’s contentions regarding the relevance of field-dependence
tq prablem-solving were correct, and, if the success of the training program
in the present inyestigation. were to be attnbutable to the assistance giv o
ficld-dependefit subjects to adopt systernatic scanning strategies, there
. should have beep -a difference in performance patterns between treatment

‘groups on the verbal and visual Problem Tasks. ‘Significant differences in’
student performance on the visual tasks would have been expected between
Treatments One and Two, dnd Trcatment Three as no assistance was given to
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the latter group to overcome field-dependency constraints. Similar differ-
ences would not have been expected on the verbal problems because of

Saami’s finding that field-dependency was irrélevant for such tasks. Such a

pattern in the results did not emerge. There were significant differences in
performance between treatments on all Prohlem Tasks irrespective of
whether they used verbal or visual material. '

A further reason for not auributing the significant improvement in
problem-solving performance to the training program’s strategy for desen-
sitizing field-dependency was. the lack of a strong relationship between,
performance on the Problem Tasks and the Group Embedded F igures Test, a
measure. of field-dependence. While two of the correlation coefficients
appeared to be statistically significant, the relationship they reflected was
only modest (0.5 and 0.15)*. It was of interest to note that both significant
relationships related to the verbal tasks rather than the visual tasks. This
result was not consistent with the Saarni (1973 conclusions. ' _

In 3ummary, of the various attributes built into the training program, the
most plausible as an explanation for the treatment effects noted on. the

Problem Tasks appeared to be the identification or clarification of those

executive schemes associated with the enquiry pmccss@h was unlikely that
improvement in figurative or operative . schemes contributed in any major
way to the success noted. Nor could the training effects be linked to aid given

to’ ficld-dependent subjects.
Previous Research -
No previous research in Social Studies enquiry training appeared to attribute
problem-solving success to improved executive schemes, although
Suchman (1961), Wardrop ez al. (1969) and Robinson et al. (1972) saw such
-schemes as important contributors to performance. Suchman (1961) noted
that it was the strangeness of the given tasks which ¢aused the most diffi-
culty. Early observations with the Productive Thinking Program convinced
the authors that attention had to be -given to what were termed ‘master
thinking skills’. Such skills were thosé associated with the deployment and
co-ordination of a variety of enquiry abilities (Covington, n.d.). Yet, despite
such observations, the major measurement thrust was in evaluating perfor-
- mance on separate skills. Attention, in the main, was not given to the ability

- *This test of significance assumed a simple random sample, which was not

- employed. Significance would clearly disafppcar for the latter correlation coefficient
if a correction were made for the design eftect of the two stage sampling procédures

used, while the former cogrelation would then be of borderline sigmificance at best.
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of the child to relate and co-ordinate a number of complex skills together in
solving problems (Anderson, f965; Butts & Jones, 1966; Hunkins & Shap-
iro, 1967; Olton & Crutchfield, 1969; Wallen er al., 1969; Robinson et al.,

1972; Case & Fry. 1974; Higgins, 1974; Ojémann & Campbell, "1974);
Outsnde the context of enquiry training, however, Kohnstamm (1970) -

“claimed significant improvement in the performance, of five-year-old chil-
dren on a Piagetian class inclusion problem, because each child was g:\ren a

"detmled explanation of the task requirements.

Was There a Transfer of Training to Different Tasks?

Two of the problems given in the post-testing session \yem viewed as’

transfertasks. Like those problems considered in training sessions, ‘Where
did the Indians obtain their horses?’ and ‘How can the shortage of food in
India be overcome?’, they were Social Studies-type problems which re-
quired the subjects to clarify the nature of the problem, suggest possible
answers, collect evidence to support each possible answer and then consider
this information to reach a decision. But neither of thes® two questions
‘utilized information presented in photographic form. Both were based upon
data presented in verbal passages. Thus, subjécts had to transfer those
understandings or schemes developed in training sessions to new situations

embedded in a data form which was different from that originally consideted

in class. Were the subjects successful-in ¥naking the transfer? The results
reported in the previous chapter indicated’that they were. Training on
photographs was gencralizable to verbal matenal _

The degree 10 which skills learned in one context transfer to another and:
the extent to which sugh skills are durable over time are two important .

criteria in assessing the contribution of a training program (Piaget, 1964;
Inhelder & Sinclair, 1969; Snow, 1974). Social Studies curricula assume

that abilities developed through the study of a. partlcular issue will not be
- cenfined to that issue but that the child wnll beable to use skilis to solve other- -

problems. A few studies explormg the* impact of enquiry training claimed.
significaht transfer effects (Anderson, 1965; Olton & Crutchfield, 1969;

Robinson ez al., 1972). The present study joined this group, Previous

rescarch, however, showed that particular enquiry sk.rlls or operative
schemes transferred to new situations. Results of the present mvesnga&on
- suggested that subjects were able to transfer their overview of the enquiry
process to new problems. That is, subjects were-able to apply executive
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pple (197(&ch’?5 itical oftearlier findings rulutcd w -

trum[cr['l‘hc.y pointed out thut the instruments used bore too close a me-

semblance to the activiies used in the training sessions. While it was true

that the transfer tasks used were closar to the *measure of take® end of the
evaluation dimension identified by Rdpinson er al. (1972), they were still

‘transfer tasks. Covmgum (n’d.) argued that where a task called for the

application of thinking skills in topics with which the student had had little or

no previous acquaintance, it was Icgmmatc to view it as a transfer task. The
criticism of Treffinger & Ripple appllcd equally to the present investigation
because the transfer tasks bore some similarity to the problems used in
traifing sessions. On the other hand the tasks where sufficiently different to
be viewed as true transfgr. situations. Similarities and differences between
training and testing tasks were noted above.

~ Significant statistical differences between treatment groups were not
found by Treffinger & Ripple on transfer tasks. While claiming the tests
were valid ones. Treffinger & Rlpplc acknowledged that the tasks were
severe and rigorous measures of transfer. Perfgymance on an Arithmetic

Problem Solvi (ng Test and an Arithmetic Puzzles Test, for example, seemed

very remote from the expericnces provided by the Producrive Thmkmg

Program, the basis of the training. Success with such remofe transfer tasks

would giVe Gourse deslgnbrs considerable confidence about the adequacy of

their program yet. unless claims were bung made about the relevance of the
program across subject areas. such rigor was unnecessary. Indeed, such
harsh measures could be insensitive to some facets of transfer that did occur.

" This would suggest that a variety of measures ranging across the transfer
dimensions nominated by Robinson er al. (1972) and Snow (1974) need to
be applied in any training study if errors of interpretation are to be avoided.

While clalmmg that the Problem Tésks Indians and Famine, were
genuine transfef tasks, one -reservatibn interpreting the large level of
‘statistical sngmficance gained in the- :pres t research should be noted.
Circumstances dicated that the two transfer tasks, plus the other two prob-
lems, were administered at the same testing session. A characteristic of
strong measures of transfer, as discussed by Robinsoneral. (1972). was that

\ no cue should be given to the student to apply a method of problem-solving
that had been taught. While in pracnce it may be difficult to hoodwink the
student, it was true that there were strong cues present in the testing situation
of the present investigation. ‘Ideally. it would have been better to have

separated the two sub-sets of Problem Tasks and had them administered by -
. : '
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different intervicwers, thus giving a stronger mduuﬂum of transfer. ()r
perhaps (among yet other alternatives) to have the regular classroom teacher
- give the transfer tests.

-

Was the Training Success Durable? o

At a re-testing on Problem Tasks some cight weeks after the post-testing
session, the obscrved differences between treatiment group means were not -
statistically significant. The treatment effects originally identified at the
post-testing session had dissipated. When presenting this result in the previ-

* ous chapter, it was noted that the multivariate statistic for treatment effect
was significant. However, this result was confounded by a significant
interaction between treatment and school. In addition, the univariate
analysis indicated that treatment effects were only significant on one out of
four measures. Therefore, in general, the gains in performance arising from
the special training experiences were not seen as lasting.

" The interaction éffects between treatment and school, suggesting durabil-
ity of training in some schools, was confusing. It was possible that the
activities offered in some schools, after th mpletion of the experimental
program, complemented what had been previously done in the training

( sessions. Indeed, some class teachers expressed interest in the training
programs and were shown lesson plans at the complcnon of the post-testing
program. However, it was more likely that such mtcrest would have been
reflected in a class by treatmentinteraction rather than a school by treatment
one. Furthermore, there appeared to be no satisfactory explanation for
durability of performance with one treatment group rather-than the other,
particularly as it was the weaker treatment, Treatment Two, which had the~ .
better survival record. It seemed unlikely that the experiences provided
within a school would complement one treatment group without at the same
time reinforcing the other. Was it possible that differences in the attitudes of
subjects towards the enquiry process were engendered.by the different
training programs? Did Treatment Two, the more open discussion situation,

~ develop a better attitude within the children towards the epquiry process and

thus aid the durability of the experiences? The ‘evidence was too flimsy to
even hazard a guess. Further research is necessary. N

While the lack of durability of treatment effects was disappointing, it was

perhaps unrealistic to expect anything else. The straining Ebrovided was

_ narrow in scope,, being restricted to problems set in the context of Social

Studies photographs. Moreover, the duration”of the experience was rela-
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tively short. Although much longer than the hour of instruction time Wwhich
Snow (1974) asserted as the time resource most frequently allocated in
experiments, it was short considering the complexity, and multiplicity of
behaviours the program was expected to influence. With more time, with a
program using a greater diversity of materials and variety of activities, and
with the underlying operative schemes being employed in other areas of the
curriculum, it seemed reasonable to expect that gains noted on the post-
testing sessions would become durable. Indeed. in such circumstances ‘it

would not be unexpected to find even greater improvement in perfo

Few of the studies training children in enquiry concerned themselyv
the durability of the identified treatment effects. Of those that did. a num
reported treatment effects persisting weeks after the completion of training
(Elsmere, 1963; Olton & Crutchfield, 1969; Scott, 1973). Olton & Crutch-
field reported the presence of training effects more than six months after
training had finished. Even more incredible was Scott's finding that some
aspects of the initial success achieved by a training program persistcd some
six years later. These results were in marked contrast to those of the present
investigation. Yet on reflection, it will be fecalled that the program provided

‘g0 the Olton & Crutchfield study had more variety in its activities, and the
time devoted to its consideration was more than double that given in the
pi¢sent study. The Scott program used the enquiry strategy conceived by
Suchman (1961). Students were exposed to this program over two or three
years, With both Blatt & Kohlberg (1973) and Elsmere (1963) 12 weeks of
training was provided. Where shorter periods of training were given, at the
time of retesting. the training effects originally noted had dissipated (Bred-

derman, 1973). '

Why was there a Lack of Improvement on some of the
Component Measures of the Enquiry Process?

Special attention was given in the training program of Treatment One to thée
development of a number of skills underlying successful problem-solving.
These mental schemes included: making inferences from events portrayed-in
photographs. creating numerous solutions to given problems and searching
photographs for evidence to justify a given answer. Despite the special
attention, the performance of the treatment group was not seen as differing
significadtly on measures evaluating these abilities from that group of
subjects who received no training. Did the program fail? Were there alterna-
tive explanations for the lack of significant differences between the training
group and the control on component measures of enquiry?

-
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Rather than secing weakness in a training program, Wardrop et al. (1969),
in their study, linked the failure of some tests to differentiate between
treatment apd control groups to the instruments themselves. The offending
tests were structured to elicit a large number of rather short, discrete
responses on relatively uncomplicated tasks. Wardrop er al. claimed that
these tasks did not reflect the intent of the program. What was learned in
training was only marginally relevant to performance on these bricf prob-
lems. Attributing the absence of observable performance differences be-
tween trained and non-trained groups of subjects to deficiencies in test
instruments did not scem appropriate in the present study. True, some of the
tests used assessed the child’s ability to produce a,large number of a
particular type of response. True, the tests aimed to examine the child’s
achievement on srcific clements of the complex enquiry process. But it was
the specific intenfion of the program to cnhance these particular abilities.
The component tests were included to help identify the factors contributing

9 to treatment effects observed on the complex Problem Tasks.

The component tests had shown in trials that they were capable of
registering performance gains. Adults to whom the tests were administered
in the developmental phase scored considerably better than grade six stu-
-+ dents. Unlike most individuals in the Jenkinson & Lampard (1959) study,
‘ the subjects of the present investigation were not at the ceiling of the test

scale prior to the commencement of training. Furthermore, the trials showed
that the comﬁmcm test had moderately high levels of internal consistency
and could be scored reliably. This information was reported in Chapter 6. It
therefore seemed inappropriate to attribute the failure of the component tests
to discniminate between training and non-training groups to deficiencies in
the test instruments. N . '

An alternative explanation for the lack of treatment impact centred on the.
' pert:ow levels of children prior to training. Perhaps most children at
grade sim level already had mastery of the component skills of problem-
solving being measured by the Problem Tests. Instruction, therefore, would

. have been irrelevant as training could not have significantly changed per-
formance. « | : o
A numberof studies have identified that many children in the upper levels
of the primary school do have many of the component skills associated with
problem-solving (Allender, 1969; Wardrop ef al., 1969; Jurd, 1973; Wicks,
1974). For example. Wicks' research indicated that seven-year-old children
were able to generate alternative, solutions to Social Studies problems.
" Earlier, Allender noted that‘c_hildrenzin Grades four, five and six weré able to
sense problems, identify the nature of each problem and search for informa-
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tion to aid in decision making. Yet other rescarchers have draw n utiention to
the inability of primary school children 1o cmploy these same shills. Lovell
(196 1), Duchworth (1972) und Grdy (1972) all commented upon the datti-
culty children had in tindung multiple answers to given problems.
McNuughton (1966) reported the mability ot 12-year-old children to see
relationships within given data. -
In part the divergent rescarch findings could be attributed to the nature of
the problems the child was being asked to solve and the level of mastery
. demanded. Lovell based his cumnf;)ts upon observations of subjects at-
’ tempting to solve Piagetiun problenf® ’such as tlexibility of rolls, oscillution
4 of a pendulum and cOmbinations of colourless hemical liguids. These
problems were quite different from those used by Wicks where the children
were asked to respond 10 a social situation. Vandalism, the issuc used by
Wicks, was within the person expericnce of most children whereas the
manipulation of chemicals or pendulums was not. Morcover, the different
rescarchers accepted different levels of performance as being adequate.
Lovell appearced to expect cach subject to be abli to identity and consider all
logical combinations of four chemicals in solving the colourless liquids
problem. On the other hand, Wicks accepted as adequate the fact that his
subjects could suggest two alternative solutions from i much larger set of*
possibilitics. With classification skills, Higgins (1974) reported that, while
some children had developed certain abilities, it could not be assumed that
cight-, ninc- and ten-year-olds had fully mastered basic clements of classiti-
cation. S .
. In the present rescarch, children. included in the sample were able to
generate alternative answers (o problems. seek evidence 1o support possible
answers, see some relationships jn the information gathered and infer infor-
mation from photographs but Jw performance levels were well short of
~future potential as judged by adult performance. By comparison with adult,
scores on the Element Tests, the achievement levels of the grade six children
were only moderate. For example, students averaged three solutions to each
“of the 10 problemns presented on the F inding Answers Test. With the Puzzles
Test the average number of pieces of evidence was slightly higher than two.
Consequently, the explanation that training made no impact on improving
the subjects’ Tomponent skills of problem-solving because mastery had becn
achieved prior to instruction was untenable. '
Deficiencies in the training program were a more likely explanation for
the failure of subjects in special training groups to out-perform their peers in
the control. The experiences provided to develop selected operative schemes .
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wore apparcently cither not sutficiently intensive or not distaibuted over a
sufticient penod of e, or both, teantluence pertormance. Noanore than
Iwo consecutive sessjons were used in Treatment One to specitidlBy driaw
the attention of subjects 1o cach of the operative schemes mcasurced by the
tests—dnswers, Puzzles. Miggins I'wo and Migginy Four. It was truc,
however, that these shilds were applicd in combanation in lwters traimng
seastons swhere new problems were comsidered. But when contrasted with
other research the overall time given to developing operative schemes was
short (Wardrop e wl. 1969, Scott, 1973, Higgins, 1974). While focusing
only upon inference-drawing behaviour, the Higgins program, for example,
required 16 sesstons of 30 to 40 minutes duration for completion.

In the present study it has emerged that sutficient emphasis was not placed
upoff student productivity . Written responses collected by the teachers at the
end of cach traiming session indicated that only two or three sugpested
answers to any given problem were the narm. Evidence collected to support
an answer only occasionally went beyond three pieces of information. Such
limitavions in responses were directly attributable to the program. When
s used maodel responses to illustrate appropriate behaviour only' two

> possible answers were detailed. Rarely were more than three picces
of infdrmation used in supporting particular solutions (sce Notes of Lessons
infWhitchead. 1975: Appendix A). Morcover, the duplicated paradigm used
to record the results of cach step of the enquiry provided space tor only three
possible answers and the area available for listing evidence was severely
restricted. These factors inhibited improvement of the -child’s s operative
schemes, and hence, performance on the Element Tests.

In summary. the cause ot the failure to imprbve a number of operative

schemes associated with problem-solving appear®d to lic with the shortness
and lack of intensity of the training program. Explanations cgntring upon
deficienciesin testinstruments, or levels of student mastery prior to training,
were not seen as being satisfactory.

Additional Comments on Treatments

Three additional pointsabout the training programs need to be made because
of their relevance to possible future development. First, all thfee experimen-
tal teachers agreed that the presentation of the overview of the ¢€nquiry
process in the context of crime-solving was highly successful. Children in
Treatment One were very much involved and in the teachers’ view enjoyed
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the activity of that particular session. It will be recalled that the crime-
*solving situation was used much more extensively. with the Productive

>

» Thinking Program (Covington et al., 1972).

 Secondly, the use of a general enquiry paradigm as arecord ibeet was very
successful. The paradigm was similar to that developed by Rdbinson er al.
'~ (1972). In the view of the teachers, it helped direct the atténtion of the -
" students to the various facets of enquiry and aided their recall oﬁ appropriate: )
detari. Significantly, however, no child included in the investigation used'

the pad and pencil provided in the test situation to record relevant informa-

tion about the ‘given problem. This was despite the emphasis in training

sessions placed upon note-making as a memory aid and the use of the enzluiry

- paradigm. The attention of all subjects was drawn to the pad and pencil in the

‘test situation. Questions of interest are: ‘If subjects had made-notes would

the_qliality of the responses improve?’ and ‘Why did they they not use the - |

- pad and pencil?’ .. .

Thirdly, with Treatment Two, improvement in student performance was
_expected to arise primarily from student interaction. Through debate and

" observation of the approaches adopted by other students each individual was
- expected to develop appropriate executive, figurative and operative

schemes. In fact, teachers reported that, in discussion, there was very little
effective interaction between students. Few students appeared willing. to

modify an-opinion despite the presentation of convincing alternative solu-
tions by other members in the group. The normal reaction to a conflicting -

position_was to reiterate the earlier statement, often in a louder an re
aggressive manner. Where a student, in presenting his casé, was chalf®figed
by another student, the challenge appeared to be viewed as an irrefevant
interruption and as such was ignored. Perhaps these gyidents, being totally
engrossed in their own argument, were utilizing all the M-space available to
. them and were therefore unable to build in addftional ideas advanced by their
classmates. A less tenuous explanation, perhaps, is the possibility that the
Problem Tasks and the context in which: they were presented were not

- sufficiently motivating for the subjects to learn.
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9. Retrospect and Prospect "

. Conclusions: A Summary' .
The- conclus:ons of the 1nvesttganon can be 3ummanzed as follows

- 1. The mean dlfferences between both Treatment One and. Two and’ the
control were srgmﬁcant on the multivariate analysis of scores from the
four Problem Tasks. The univariate’analysis for each Probilem Task also
revealed significant dlfferenees between the two training groups and the
control. Subsequent.examination of the estimates of effécts indicated a
_sngmficant difference between“the means of Treatment One and Treat-

_ -ment Two. The explicit instruction program was a miuch more powerful

- influence upon performance than the treatment which primarily relied
upon interaction between students and the experience of doing the tasks.

' T ing successes were attributed to nnproved executive schemes. As

sult of the experiences provided in training sessions it was main-

- tamed that the subjects had a clearer view of the nature of the task. The

possibility that improved operative or figuratxve schemes were -major s
#‘actors in the observed.success was dismissed after examlmng the S

. jpatterns’ of responses in the data.

2 Slgmficant dlfferences between the observed means of the three treat- R

‘ment groups were. identified ‘on the Concept Testsr—-.Paverty and City.

- The performance-of both. Treatméerits One and Two were significantly B

', 7better than’ Treatment Three. As with the Problem ‘Tasks, Treatment
'“‘ﬁne had a greater effect on performance than Treatment Two. Training

. success was attnbuted to the hstmg, grouptng and labelling strategies,
together with-the opportumty gwen to apply the 1deas gamed to prob-

-lems pmed

")
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3. The null hypothems exprcssmg the dbsence of significant dlffelzences
between the performance of thé treatrment ups on the three Element
“xTests—Finding Answers, Puzzles and Working it Our—was rejected. .
Large differences between treatment groups were seqgn to exist. From -
the ‘univariate andlyans it became cléar that the majar source of the.
sfgmﬁmnl multivariate statistic was performance on the Working it Out
" Test. On that test, the mean dlfferences between Treatment One and the
control ‘was significant. THe observed difference between “Treatment
Two and the control was not s:gmﬁcant and thus accepted as a chance‘_ '
fluctuauon In the time available, the experience of engaging in the
. - enquiry process without teacheg direction was insufficient to improve
"* . “the operative schemes associated with the Working it Out Test. Where
. exphcit instruction-was prowded significant gains. were made.
Y 4. The hypothesis that there would be no difference between the perfor-
' . manues of the three treatment groups on the Higgins Inference Tests was -
- sustamed by the 5tat|5t1cal ‘analyses. : g
5. The observed: dlfferences between the performance of the various"
“treatment groups on ,he ACER Social Studies Tests were accepted as
: being due -to, sample fluctuanons The nuil hypothesis was accepted.
*  The training programs were contributing nothing of significance to
performance on Social Studies terminology or comprehension of Social.
Studies material as measured by the ACER tests. L -y
. 6. The null hypothesns associated with durability of traujmg was accepted
Training effects- were not seen to be-durable on the four Problem Tasks.
~Although the relevint multivariate stausuc was slgmficdnr the decision - . .
. was made to ignore it. This. position’ was taken. because of a strong"
.| . - nteraction éfféct with treatment ef\ecf “Moreaver, the source of the
significant multwandte statistic was performance on only one of four .
‘.measures. Treatment effects. were not accepted as belng durable.:
- 7. Statistically, strong transfer effects were noted.,The mean Scorés of the
. two special treatment groups differed significantly from that of. the -
. eontrol Treatment One subjects also performed s:gmficantly better on
' the two verbal Problem Tasks than the subjects in Treatment’ ngro e
Compared to Treatment Two the tramlng effects of Treatment One were

ost twice as great. - -

8. ficant teacher-effacts were noted in three analyses. These analyses
i 'c'oncerned the Concept Tests, the Element Tests and the Higgins Infer-"-
ence Tests. .Teacher effects on the ACER Social Studies Tests, although
reJected as being not slgmfi(.ant at the 05 level, were on the borderline
|24 . . . : . s e ' -‘.-
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of acceptabtllty thh the’ Concept Tests the teacher effect dppeared to
be located in. performance on the Cirv instrument. Statistical -informa- -
tiorr failed to reveal the source of the significant teacher differcnce.
With the Element Tests all three instruments had slgmﬂcant univariate ,
teacher effects. On F inding Answers and Puzzlés the groups aqqomated
with Teachers One and Twa s:gmf'cantly out- performed those st.tbjeut.t«;
with Teacher Three. Results from W(Jrkmg it Out showed that the mean
~score of the subjects working with Teacher One was significantly better
’ than that of the students who worked” with Teacher Three. However,
with the Working it Qut ﬁ"esr performance differences between the
Teachc.r’l’ wo group and the Teacher Three group were accepted as
“chance rather than-statistical differences. Strong univariate. -teacher
" effects were noted on both Higgins Infarence Tests. Groups of subjects
. allocated to Teachers One and Two performed s:gmhcantly better th.m
those associated with Teacher Three. :
There was not always a consistent pattern in teacher cffects acmss the
- tests. M ver, the intensity of the effects varied. For example esti-
" mates of teacher effects’ indicated that Teacher One was twice as
--effe(.tlve as-Teacher Two on the Puzzles test but on the Higgins instru--
> ments ‘the performance of the two groups were almost equal. Being,
L outsldc the bounds of the investigation, the Teason why such teacher
Lo effects should have occgred was not explored‘ although the poss:blﬂty
_ _of initial group differences prior to training and dtfferences in teache(
4+ instructional style were noted. .
9. School effects were sngmﬁcant on three sets of measures. Wlth Fmt&mg
_ Anvwers ‘and Working it 0ur Schosl Three performed significantly -
', better than School Four. The same. pattern wds Observed with .the
Higgins l'nferen(e Tests and the ACER Social Studles Tests. However
in addition;'in the latter instarice the performance of School One was’
sngmf:cantly better than School Two. An éxamination of.the charac-
teristics of the schools concerned did not reveal the réason or reasons for
the differences in performance “The only plausible explanation ap-
peared to be that the students’in one school compared to another dld not
put maximum effort into completing particular tests. a
10. Classroomeffects were significant on the multivariate analysis of the
ACER. Social Studies Tests- However, because neither univariate
analysis proved snbmﬁcant the source of the mgmﬁcant multivariate
statistic was not explored. Other than at a superficial level. suitable
information on class characteristics revcdled no clue to the observed
dltfcrl.,n(.(.‘s in performance. '
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11. Only one muluvanate 1nteractlon proved srgmﬁcant That was a Treat-

ment by Teacher interaction on the three ‘Element Tests. Such an.
interaction: suggested that SOI'I'IC teachers operated(elattvely better with

. one treatment in companson to another. The source of the significant
. .- was the Worlcmg it Out Test. Teacher One performed significantly
' better with Treatment Two compared to Treatment Three, than did
. Teacher Three. Teacher Two was less effective with Treatment One -

‘ compared to Treatment Three than was Teacher Three. This interaction

~ between Treatment and Teacher was explained tentatively in terms of
teacher style. Perhaps some teaching styles more comfortably accom-

: modate certain teaching procedures.

12. The experience of doing the Problem Tasks on one occasion did not
significantly influence performance_an a subsequent re-testing. Two
:analyses were undertakery and both implied the same conclusnon

13. Although a significant gelationship was- noted between somme of the

_.component enqmry measures and the Problem Tasks, the relationships
wereydescribed.as moderate Artanonical correlation analysis indicated .

of the four poss:ble functions joining the two batteries of tests only

the first was significant. The null hypothesrs indicating no t‘elatlonshlp
between performance on the enquiry process tests and Problem Tasks,

éither lndwndually or in linear combination, was nejected but it was

noted that the relatlonshnp was not strong

leltatlons of the Study

.. - Before considering the educatxonal implications of the findings summanzed
- above, it is necessary to recogm that two features of the present study limit

the generalization of the res . These features were the attributes of the
enquiry process bemg me -by the test mstruments and the sample of -
students included in the mvestlgatlon :

Vanous views of what skills constttute the enquiry process have been

- advanced by writers (Nay, 1971; Michaelis, 1973; Victoria, Education
‘Department, 1974). All such facets were not explored’ in the present investi-

_ gation. Somie that'were seen to be crucial were separated out for examina-
- tion. Others were ignored in the testing program. Amongst the skills selected

were the generation of possible answers, the gathering of evidence,.

“inference-making behaviour, and the ability to weigh up evidence associated

with alternative solutions. For example, attention was not ‘given to measur-
ing the abllnty of chlldren to rdennfy problems as 1t was in the studles of
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| Shulman (1965) and Allender (196P). With the Element Tests and the
Problem Tasks the issues were ady identified for the student. On the
Problem Tests, to rate _responses, attributes similar to those mefasured sep-
arately on the Element Test were used in combmatlon No attempg.was made
to assess the quality or correctness of the solutions provided, as for example,
in the studies of Wardrop ez al. (1969) or Treffinger & Ripple (1970). It
should, however, be pointed out that few_ investigations have measured
performance against multiple criteria of any descripition. : ,
~ The sample was drawn from sixth grade students in six primary schools.
. The sthools were located in middle-class areas of metropolitan Melbourne.
Inner-suburban schools, country schools and schools in lower- socio-
economic areas were not considered. Free of serious language problems, the
. schools selectéd were staffed by teachiers and principals who gave their full
co-operation to the project. Such schools did not provide a satisfactory base -
from which to generalize the findings of the: present study to pnmary schools
throughout Victoria. Mason (1963) for example, found that trammg success
was influenced by the grade level of the subjects. As grade level mcreased :
RJpple & Dacey (1967) found instructional materials became less effective '
in developing creative thmkmg abilities. Brydon (1967), cited in Peel
{1971), and Poole (1973)"reported that cognitive performance was influ-
* enced by the socio-economic level of the subjects. Both Taba (1964) and -
“ Whjtehead (1972) found.a very low relationship between. performance on
- Social Studies Problem Tasks and socio-economic level but this could have.
been due to the lack of prec1snon in measures of socio-economic status.
Because of the constraints of the sample, a fixed effects model was
employed in the statistical analyses. However, it could be argued that similar
results tothose obtained in this research might be expected in schpols which
~exhibited similar charactenstlcs to those used.in the m\zest:rgatnon (Bracht &-

_Glass 1968.

- Suggestions for Fu r Research. g
While providing information on some questions, research studies tend to
generate ‘additional questions. Some of these-arise from the results of the

. ~ investigation and others from what are judged to be limitations of the original
project. The present study was no exception. Some suggestions for further

research are therefore hsted ‘ - t

»
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1. To examine the gencrality of the results of the present 1nvest|gatlon it
" - would be useful to replicate the btudy In such replication, factors such
S as socio-economic status and sex of subjects, school location, class-
ti?)om environment and class level should be taken into account. Brydon
_ (]967) and Poole (1973) identified a mgnlﬁcant l:nk between socio-
. economic class and cognitive style. Would the traimigg provided in the
prcscnt investigation be equally succe%ful with subflects drawn from
lower socio-economic tamilies? Wardrop er.al. (1959) and Johnston
(1972) reported sngmf:cant differences iIn performance levels between
boys and girls. Girls out-performed boys on Plagetlan tasks in the Dale
(1970) investigation. Do girls respond better to training than boys? It is’
possible that rural children do not perform as well.an, somge cognitive.
- tasks as urban children, Would rural, mner city and ’subggan respond
-equally well to enquiry training? .f R
_ The environments of 12 classroomnis used in the present mvequgatlon.
B tended to be similar. In the main, they were towards the traditional end
ofthemen.smns of Sc hoorls scale (Trauberal., 1972). Would children
from more open educational environments have benefited from the
programs to the same degréé as thé subjects in the pgesqn;-lpvestlgallon ’_
In an educational climate wheré administrators are espousing what is
labelled ‘open education’ and’ building schools on ‘open plans the
question becomes one of some importance. o

Is it possible that children nurtured in the open educational style will
respond better to the freer. strategy adopted in freatment Two of this
project. than to the teacher directed approach of Treatment One? The
Traub instrument could be used to help identify appropriate schools but
it would be necessary to, maké some modifications to bring the ques-
tionnaire more mio line with local practices.. Some of the items_ would
fail to discriminate between schools. :

2. Investigations could also be directed towards explonng the relatlonsh

_ between performance on Socml Studies Problem Tasks and componen "

- measures on the enquiry process. In the present investigation the rela- -ff'
- tionship was only moderate. Why should this be? Were there some
enquiry abilities not being surveyed in the current battery of tests? After .
“an analysis of the abilities being measured on the tests ¢mployed in this

" research. new instruments could be developed for use in future training
studies.” By this means. the belief that performance on the Problem
Tasks entaiffyrhore than the summing of achievement on component
skills couid bc examined more (.Iosdy
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). The highly 'signiﬁcam differences between treatment groups ‘gained in
* the present study were attributed to improved executive scHemes.rat

than. to operatrve schemes. With the research of Olton&Crutchfi

her
eld .

(1969) and Scott (19‘73) successes were assogiated with alerted opera- -

tive schemes. Both these latter studies achieved some measure

of

durability. Was it conceivable,.given only a short training pcnod that 1

- executive schemes were more susceptible to fading than operative

schemes? Perhaps this was a factor explamlng the prescnce,of durablhty

in some studies and its absence in others In further research attent

ion

should be given to the amount of re- -training necessary to re-alert
appropnate executive schemes. In terms of training time, how much

effort is required to reactivate dormant executive schemes?

. The question of transfer was one requiring further research. Tests

demandmg more distant generalization of enquiry skills than those used

-in the present mvestngatlon are necessary. Such research would add to-

knowledge concemmg the existence of specific and/or general modes of

. thought: an issue not yet adequately resolved (Stone & Ausubel, 19
Johnston, 1972; Lovell, 1971). Tests similar to;those used by Case &
" - Fry (1974) in the physical sciences cduld be used together with thc m

69;

ore;a

rigofous transfer tasks of Rlpple & Dacey (196’?) and Trefﬁnger & -

Ripple (1970).

. A question of lmportance to the Social Studles cumculum designer is

the extent to which-the subjects trained in enquiry used that procedure’
outside the classroom.,.Robmson etal. (1972) noted the significance of
this question. An assumption behiiid the recommendation of enquiry
objectives in Social. Studies is that stddents will adopt rational proce-
dures when examining real problems of coneern to themselves and their ‘

‘community. Do students employ the problem- -solving strategies as part
“of their everyday method of operation? In the present research
-" explicitinstruction proved to be a considerably more powerful influence

the

upon performance than the approach where:children discussed prob-
lems without teacher intervention. Is there a significant difference

between these two programs in the attitudes they engender in

the

students towards applying enqunry strategies? To help answer these
questions a tadio transmitter could be used to ‘bug’ the discussion of
children outside school hours. Cambourne (1973) used this technique to

study the verbal behaviour of grade one children. Obviously, such

-an

investigation would be fraught with dangers and difficulties but with

child agreement, parental co-operation .and a little structunng of sit
tions, not unrealistic. :

—
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- 6. The theoretical base for’the ‘training-.programs used in the present
rescarch was that developed by Pascual:Leone (1970). Two tests—

Backward Digits and the Group Embedded Figures Test—used in the

present study related to that theory. The first measure pertained to the
notion of M-space and the second to the construct of field-dependence.
Performance on these tests did not significantly relate to performance on
the Problem Tasks or component tests of enquiry. Why shoutd this be?
Saarni (1973), after noting performance on the rod and frame tests from
the Productive Thinking Program (Covingtonetal., 1972), reported the
view that field-dependence had doubtful imhplications for complex -
problem-solving performance. Case (1972), using the WISC blocks
- problem as a measure of field-dependence, interpreted the lack of a high
correlation between that test and another task as the lack of misleading
clues in the latter instrument. This’explanation fails to account for the
lack of significant relationships between measures in the present study .
because the Social Studies tasks were not devoid of misleading cues.
Research is néeded to establish the nature of the relationship between
performance on SocClal Studies problem-solving tasks and the theoretl-.
- 'cal constructs of M-space and field-dependence.

7. The present research focused upon an assumption underlying modern
- .Social Studies programs, namely that the rational operation of student$
can benefit from training. There are other important assumptions that

* this research has not examined. These refer to the relationship between
 improved enquiry skills and better decision-making; the relationshnp
between rational enquiry and independence.of thought and action; and

. _velopment of student empathy with persons of groups and cultures
"differing from their own. Research is requnred into whether these

rclat:onshnps actually exist. -

Some Educational Implications:

The findings summanzed above lend strong support to the view that Social

T Studies problem-solving behaviour of grade six children canm be improved -
through training. Such unprovements are gained by predenting the student

with a model of the relationships existing between various facets of enquiry

and giving him the opportunity to apply the various skills in solving rela-
tively simple problems. Currént Social Studies programs sometimes pro-

" vide, for the benefit of the teacher, an outline of the possible steps in a social

T
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| Aulry No such prov:snon is made for the child. The child is led through the
stops af enquisy by skilful teacher questioning. At no time is the child given
‘anfoverview of the procedure (Taba er al., 1971; Queensland, Education
partirent. 1972; Victoria, Education Department, 1974). This practice
cantrasts with that of the enquiry program devcloped by Robinson er al.
_(1972), where the starting point of the activities was an introduction toa
general enquiry paradigm. The findings of the present research support sucb
a procedure. Presentation of the paradigm in the context of cfime-solving
strategies proved pepular with students and teachers in the present investiga-
tion so could well be repeated on future occasions. The crime-solving setting
. was used successfully, although more extenswely. with grades five and six
" in the Productive Thinking Program (Covington et al., 1972). ’

- The relative success of Treatment One compared to Tréatment Two
~suggested that carefully structured experiences are more beneficial to the

. enhancement of problemssolving performar%ce than situations where the -

child is left:to himself to discover appropriate actions. More attention,

therefore. should be given to class ins‘;&u&ig‘? in the teaching of enquiry.

This view |s contrary to the intentions of some programs currently used in

Vi€torian pnmary schools, The Prlman Science Curriculum Guide (Vic-

toria, Education Department, 1969), for exdmple pointed out that a teach-

ing method emphasizing instruction was not desirable. The controversy

related to discovery learning, guided discovery, and expository teaching has

raged for some years (e.g. Friedlander, 1965; Shulman & Keislar, 1966;

- Herman, 1969). In the short term, however, gredter gaips in the problem-
solving behaviour of grade six students appear more lfkely wlps\d'i:?ct
mstruc:tlon is given in the appropriate skills. ' | '

- There is a place in Social Studies programs for the examination of _
relatively simple questions. Similar questions to those used in the training- g
sessmns of the present research-would be appropriate at the senior primary ’)

- and Jumor secondary levels. Admittedly, .thjs recommendation liniits the

_ time avatlable to pursue more significant social problems. On the other
* - hand, however, simple guestions provide a better opportunity to view and
apply the enquiry process as a totality. Children, when submerged in
complex issues, often narrow their focus to small facets of the enquiry and

™ fail to*sec the relatlonshlps between what they arc currently doing. what has
becn completed and what is still to come. £ .

Previous research indicated thag some of the skills or opcrdtlvc schemes
associated with enquiry wére susceptible to training (Olton & Crutchfield, .
1969; Walleneral., 1969, Wardroper al., 1969; Higgins, 1974). Such skills
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included the ability to infer information from data, the production of ideas,
".and the ability to sense disé¢repant facts. The present research supported the
general conclusion of the earlier studies. More specifically, the present
investigation showed that the ability of students to manipulate data ¢puld be
- enhanced through training. This improvement arose from specific attention
being given to the appropriate operative scheme. The teacher demonstrated
to the students what was involved and opportunities were providéd whére
they practised the skill. Where such attention was not provided and students
were left to themselves'to develop such a scheme there was no significant
improvement.. Social Studies curricula, in general, do not focus upon
specific enquiry skills. In this regard, Social Studies programs differ from
some mathematical progrilins where attention is directed to the diagnosis of
‘weaknesses in particular computation skills, and to the provision of remedial
assistance (Victoria, Education Department, 1968; Blackell, Goodger,
Haig, Izard, Smith & Whitehead, 1969). Such provisions appear to be
lacking in Social Studies programs. Where concern in Social Studies cur-
riculum is with the development of enquiry abilities, it seems appropriate to
provide skill-building programs; programs where attention can be focused
upon.specific skills; occasions where the child’s limited cognitive proces-
sing capacity is not congested with.a large nifber of competing mcrntal‘
schemes. Without such programs it seems unlikely, at least in the short térm,
to gain improvement in performance. Even where attention is directed to
particular skills, care must be taken to identify the current level of perfor--
mance and to ensure that the student is encouraged to surpass that degree of
mastery. In the present rescarch the attivities associated with the generation
of answers,.the identification of evidence to support a particular solution,
and the enhancement of inferenck-making behaviour were unsuccessful
probably because sufficient attention was not given to the student’s produc-

.
-

nvity. ) »
~As a result of Qe strategies employed in the training programs. the
figurative schemes of the subjects were significantly improved. This was
reflected in the performances on the Concept Tests. It will be recalled that
both training programs in the present study encouraged the listing, grouping
and labelling of information gathered from photographs. Although®siress
was not placed upon re-grouping and ré-labcllir;g. the strategy used was v‘i-ry
similar to that advocated by Taba er al.(1971). used by the Quecnsland
Education Department ¢1972). and developed turther by the Victorian
Education Department (1974). Because of this samencess the present findings
provided some empirical support for thé practices advocated in the concept
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developmen( phase of these Social Studies cumcula Furthermore, it would
. seem appropriate that the classification strategles should be adopted more
widely in programs concerned with the enhancement of figurative schemes;
4progr_ams such "as Health Education and Science. .
Since the treatment effects had dissipated some eight weeks after the
‘ completion of training, there was no justification for an uncritical acceptance
of the programs used in the current research. In an effort to obtain durability
" and transfer of skills to problem areas employing different enquiry
strategies, the program would need to be enriched. Photographs of social
situations provided the focus for the problems exarnined in the present study.
No attempt was made to build in direct experiences, movie film or book

materials. Role play and simulation games were not used. All these data

~ sources are exploited in modern Social Studies programs (Tabaet al., 1971;

. Whitchead, 1973; Victoria, Education Department, [974). In additioh, use -

could be made of programs which provide different types’ of problem
situations (Covington er al., 1972; Evans, Poole, Georgeff & Heffernan,
1974). Built into the normal school curriculum these activities would assist

the child to see that problem-solving is not just concerned with Socmlv_

Studies. Indeed, problem-solving should not be divorced from activities in
""Science, Mathematics, English, Health or Art. With an expanded thinking-

skills program the activities could be spread more gdequately throughout the

school year; thus increasing the possibility of achéeving' durability.

Of the two programs used in the present research, one was ¢onsistently
superior to the other on many measures. The better program was the one
where the teacher had an initiating, mstructmg. demonstratmg and integrat-
ing role. Other research has attributed stronger training effects to the active
involvement of teachers (Covington, n.d.). At Iast in the short term, the

2 _present research suggested that better student performarice was more hkely

where the teacher played a directive rather than supportive role. Should a,
teacher prefer to act more as a regource person in Social Studies, to be -

(.OI'ISUI(Cd by the children as requlred then greater attention may have to be
glven to improving the communication skills of children. The general

inability of subjects to listen to and to consider viewpoints that conflicted

'with their own was.noted, in the present research. Cognitive growth is
unlikely to be achieved if the student fails to recognize and relate to the
. conflict existing between what he understands and what others understand.
.Again, an appropriate course of action would be for the teacher to assist the

child to acquire the necessary.communication skills. In this regard the work

of Evans er al. (1974) warrants consideration.
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Notw:thslandmg the highly significant stanstlcal :m‘bact of thc trammg.
programs, the actual level of .performance achieved as a result of the
-.experiences provided must be considered. In Piagetian terms, when it came
ta Social Studies-type problems, previous research described grade six
students as concrete operators (Hallam, 1967; McNally, 1970; Johnston,
1972; Whitehead. 1972; Jurd, 1973: Nettle. 1975). Hallam and Jurd pl.'!ced
-the commencement of concrete operations at 12 years. an avei'age age for
grade six. childrer!. Whitehead described grade six children as being in the
early phase of concrete operations. As a result of training; ihe presem_
research indicated that the average level of performance was still in the
concrete stage of operations but at a more sophisticated level. -Alternative
answers to given problems were being considered and information was
adWnced to support them, but there were only very tentative efforts at tﬁe‘
-systematic examination of evidence to reach a final conclusion which is
characteristic of the formal operational phase. Consequently the ability of
these students-to apply the full enquiry procdss as conceived by Dewey
(1933) or more recently by Michaelis (1973) was still severely restricted ’
despite the special training. Even where programs gave specific attention to
- the development of appropriate executive and operative schemes, the expec-
tation that pnmaI':y school and junior secondary school students will be dble
to apply the enquiry progess as a totality seems extremely optimistic. As
already indicated, Social Studies programs, in the main. do not provide.such
intensive experiences. Therefore,.to proceed further and introduce primary
or even junior secondary students to the subtleties of the process and the
differences that exist in its application between different ageas of knowledge
does not secem warranted (Berlak, 1965: Connelly., 198Y; Herron. 1971:
Blachford, 1973). For primary school children, it is the similarities in the
progess across subject areas that necd ‘emphasis. Let the differences be
highlighted later in the su.ondary schoad experiences of the child as is donc
for example, in the program of RobinsOxg-er al. (1972).

The final educational implication rclates /to the practice of State Education
Departments of surveying educational achievement in vanous subject areas.
Tests have been specially developed for this purpose. Two ‘tests designed
and used by the Victorian Education Depargment to assess achievement in
Sactal Studigs were used in the prcs-.nt‘sligu'tion——Words in Social
Studies and ¢ un;prehw:.smn in Social Stu "(Renchan & Wilkes., 1973).
Pertormangce on both instruments correlated at a low level with both the
Problem Tasks and the Element Tests. Assumiing the Problem Tasks and
component tests retlect objectives of teaching Social Studies, it appears
likely that the current survey program uscd in Victoria is too restricted. The
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ACER Social Studies Tests should therefore be supplemented by other

instruments. Additions could include tests like the Problem Tasks and_

‘component measures tests uscd in the present rescarc.h
In summary, “the ability of grade six children to employ the enquiry

" process can be imprgoved. Such improvementcah be achieved by drawing the

child’s attention to an overview of the process. Both figurative and operative -

. schemes can benefit from class experiences. In the short term at Jeast,
improved executive, figurative and operative schemes are .more likely to
emerge where the teacher is actively engaged in instructing and demonstrat-
irfg appropnate: behavmur than a psogram where students are left to idéntify
-appropriate actions for themselves. In’ addition. where it is desirable for

- problem-solving skills to be lasting and transferable to new tasks it appears

likely that training will need to be applicd consistently throughout the school
year and across different subject areas. .Considering the sophistication of
grade six students in applying the enquiry process. attention might best be
directed towards the similarities in the process across subject areas rather

than the dlffercmes\

Conc _lu_ding Remarks - N

-

Recently Social Studies programs have come under close scrutiny in Auss,.

tralia. New curricula have been and are being developed in all Stdtes at both
the primary dod sccondary school levels. The current research has brought
togward evidence of importance to teachers and curriculum workers engaged
“in these developments. From the results of the study, empmcal support has
. been gained for some of the teaching practices advocated; a cautignary note
soundt.d about the gvegoptimistic objectives of some programs; and indica-

curriculum develo 'S

. The impact of two training programs upon the cognitive performan(.e of
‘grade six children has been examined systematically. Answers were gained
to the following questions.  Can students be trained to apply the-enquiry
_process? What are thecomponents of the training which account for success?

. Did the training effects transfeér to tasks different from those experienced in

class? Did the training-ctfects persist some eight weeks after the completion
of training and what was the relationship.between performance on problem

Ctasks and performance. on component skills of enquiry? Hopefully the

answers to und'discussinn of these questions will contribute to improved
classroom practices in the teaching of Social Studies:

-

L 1ko

that could- pr(?ﬁtably. be included in subsequent,
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. . Summury of Amlylla ol Vlrllneo for Four Problom Tasks | .
_w . Slmullanoous Tost | UmvarlateFStaﬁsllc f“j'.
Soue d A Fd Poverty Oy . Indlans Famlne-
Conwiant T S
Tomet ' 2 o2 o7g 8344; AR KAT 11 2 g
Toacher . 2 08 128 BM4 04 040 446 186
School  teacher 3 08 113 (1245536) 0% 192 . 0B5 165
Clsewschooltogcher 6 07 088 (48012 158 084 0 18
Troafmortxleacher + 4 0% 045 (185%81). 020 08 12 02
Troalment x school B 085 122 (46012 124 - 109° 085
Troatmentxclass . <12 072 124 (486846) A% 0N 1M 2w
S o , ,Meansdua;es
Wi i 23 4 a8
Todl v oNR2N N o
*“glgnficant at p<.001 | ’

™ significant at p< 01 -

's‘lgnmcant‘ atp.05 “ R
y v '-I' L



—_— TABLE 12 "
Iﬂ'\ -
Esllmatos of Effects Between Tréatment Groups on
Problom Tasj: Poverty

N L
» .
-
]

o _ Estimated Estimates Standard Estimates of -

_ . Means of Error of Effects in
~ o \ Effects Estimation S.D. units
Treatment 1 _ 4.03 1.31° 0.28 0.80
Treatment 2 3.44 0.72* - 0.28 0.44 [
. Treatment 3 ‘ ' 2.71 ' .
 *significant at p<.05. -

/
TABLE 13 v
Estlmates of Effects Between Treatment Groups on ‘
, Problem Task: City t
Estimated Estimates Standard Estimates of
-Means of Error of Effects in
. - C e Effects Estimation S.D. units
- Treatment 1 4.14' - 1.69" 0.33 0.87 -
Treatment 2 - : 3.23 0.77* 0.33 0.39
Treatment 3 2.46 ‘
*significant at p<.05

s

TABLE 14

| Estimates ot Effects Between Treatment Groups on
°. . - Problem Task: Indians
- Estimated Estimates Standard Estimatesof
} ' o o - Means . of Error of Effects in
Y 4 " Effects = Estimationg S.D. units
*  Treatment 1 _ 3.44 1.69" 0.30 - 0.83
Treatment 2 . 2.58 .0.82" 034 . - 0.40
Treatment 3 ! . 1.76 . - .
*significant at p<.05 < L * . o] |
. . “ _ 1349
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TABLE 15

Estimates of Effects Between Treatment Groups on -
: Problem Task: Famine

Estimated Estimates Standard Estimates of

.

. : Means of Error of - Effects in
' Effects - Estimation $S.D. units .
- Treatment 1 3.66 1.57* -~ 0.30 0.90
Treatment 2 2.62 0.53" . 0.30 0.30
Treatment 3 2f09 ' s

*significant at p<.05 -

_'
¥ . . .
. _ . k

. TABLE 16 . .
« 'Summary of Analysis of Variance for Two
-~ _ Concept Tests: Poverty and City
. . Simultaneous Test _ Univariate F
: : Statistic
Y ] .
. Source T df A F df Poverty City
o Constant 1 - . | .
Treatment, : '
eliminating 2 087 6.39""" (4,344) B8.45*** 7.37°**
- constant, teacher, ‘
:’ school and class v : .
Teacher . 2 0.95 2.40* (4,344; 0.46 3.75*
School w teacher 3 096 1.33 (6,344) 0.59 2.15
Class w school/ T,
teacher . 6 095 0.79 (12,344) 0.22 1.27
Treatment x teacher 4 0.94 1.47 (8,344) 2.14 0.98
Treatment x school 6 094 0.97 ’1 2,344) 1.13 0.86
Treatment x class 12 086 .1.09 24,344), 1.52 0.68
' e . - . . Mean Squares
. . —
/Mn , - %173 : - 2.75 3.93
i L J -
Total. k N=209 . .
***significant at p<.001
** significant at p<.01 - -
. Significant at p<.05 y L :
- L
- o l “
. . e
: 155 ‘




TABLE 17 -

-Estlmuln of Effects Botwnn Tnalmoqt Groups on
The C:onc.pt Toat Poverty .

~ Estimated Estlmales Standard Estlmates ot 4l
) ‘ © Means . of Error o¢ ffects in
N Effects Estimation 8.D. units
Treatments1 | 8.60 1.16* 0.28 0.70
Treatment 2 : 7.95 0.51* - 0.28 0.31
Treatment 3 7.44 ' ) ) -
_*significant at p<.05 )

TABLE 18

Estimates of Effects Between Treatment Groups on
The COncept Test: City

—r

Eslimaled Estimates Standard Estimates of

Means of Error of Effects in
. Effects Estimation S.D. units.
Treatment 1 . 9.47 1.29* 0.34 0.65 -
- Treatment 2 8.88 0.70* 0.34 035 | |
- Treatment 3 8.18 co
,'signifigant at p<.05 : ‘
TABLE 19
- Estimates of Effects Between Teachers on
. The Concept Test City
_ Estimated - Estlmates Standard Eétimationof
- Means of Error of Effects in
: . Effects Estimation S.D. units
Teacher1 9.29 0.4t = 0.34 -0.21 -
Teacher 2 8.37 -0.51° 0.33 —0.26 ,
Teacher 3 ‘ . 8.88 ' ¢ - s _
.




TABLE 20

Summmx of Analysis of Variance for Element Tests: *
nswers, Puzzies and Working it Out :

. Simuitaneous Test Univariate F Statistic .

Source df A . F - df Answers Pmles Vi;orging
‘ . - : - It Qut

Constant _ -1

Treatment 2 069 971" (6,288) 256 4.49*  27.64"*"
eliminating ‘ :
constamt, : - . _

teacher , ' N '

school ) '
and elass -
Teacher- . 2 065 11.34°*"" (6,288) 13.86*** 21.26**" 25.26**"
eliminating ~ . SRS
_ constant, - ‘ - S .
treatment, : : .
school : .

and class

School

w teacher

Class w school
/teacher
Treatment

x teacher
Treatment

x school
Treatment 1
x class

0.75 4.87*** (9,350.6) 4.96*° 2.26 ~ 3.01"
0.83 1.50 .(18,407.8) 0.55 3.12** 2.39°
0.85 1.97° (12,381.3) 208  0.28  4.34"*
0.90 0.83 (18.407.8) 1.44 108 0.37
0.85 0.67 (36,426.2) 0.59.  0.37 0.81

N O & O W

Mean Squares

Within 146 S 50.35 47.12 2592
Total - N=182 . St o
“**significant at p<.001 R '
** significgnt at p-:.01 o5
* significant at p—.05 R

-

142"




?{:‘: _I. . R : " . o . ' .

TABLE 21

- . Estimates of Bttects Between Treatments
_ . on Elemeht Test: Working it Out

-~

-

Estimated Estimates Standard Estimationof 7 :

- Means of Errorotf  Effects in
_ RS Effects Estimation S.D. units
,~ Treatment 1 - 22.98"  '6.29° 093 . 1%
Treatment 2 . 17.16 ~ 047 0.93 "0,
Treatment 3 , 16.69 ) -
*significant of p<.05
- TABLE 22 ' Lo

Estimates of Effects Between Treatments
On Element Test: Puzzies

Estighated Estimates Standard Estimationof.

Means of Error of Effects in
.o o ' Effects Estimation ‘S.D. units
- Jreatment 1 © . 2536 1.41 1.25 0.20
--‘Troatment 2 . 21,83 . -2.42° 1.26 -0.35
T raatmant 3 . 23.95 . . '
'signi;icaqt'ut p<.05 - - | N .
‘ N "
_ TABLE 23 ;
. / |  Estimates of Etfects Between Teachers

on Element Tegt: Answers.

Estimated (Estimates Standard Estimation of
Means of " Errorof Effects in

. _ Effects  Estimation S.D. units
Teacher 1 6.50" 120 092
Teacher 2 _ . .68 "° 437 - - 129 - 0.62
Teacher 3 - - ' 27.31 ] - .
_'fsigr{if_icant at p<.05 o § oL -

: ¢

. - ' . 143




TABLE 24

e o lntlmatoa df EMects Between Tuchon
' on Element Test: Puzzies

LN

Estimated Eatlrgfatn Standard Estimationof

Means Error of Effects in .
- Effects Estimation S.D. units .
. Teacher 1 2805  .8.13* 1.25 1.18
Teacher 2 22.88 297 - 1.25 0.43
Jeacher 3 19.92 : - .
*significant at p<.05 i
TABLE 25 |

Estlmtos of Effects Botwoon Tnchou
S on Element Test: Worklng It Out

© Estimated Estimates Standard Estimationof

Means ‘of - 'Error of Effects in °
: Effects Estimation S.D.. units
Teacher 1 22.68 8.22* " 0.92 1.22
Teacher 2 17.68 1.19 0.93 - 0.23
. Teachor 3 16.48 :
*significant at p< 05 *
TABLE 26

Estimates of Effects Between Schools .
Notbd Within Teachers on Ansmrl Tests

Estimated Estimates Standard Estimatlon'
Means - of

- Error ‘of Effocts
Eﬁects Estlma in S.D.
. units
Schoot 1 34% ' 2.26 1.85 0.32
. School 2 32. '
‘School 3 - 34.95 8.55" 1.868 0.92
School 4 28.41
School 5 26.53 -1.56 1.79 -0.22
Schoot 6 L

28.09

“significant at p<.05

144
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) Means of Error of  of Effects
Effects Estimation in S.D.
. e ‘units
School 1 - . . 23.79 2.21 1.33 0.43
School 2. 21.58 '
School 3 19.17 3.02* - ° 1.33 - 0.59
School 4 : 16.15 :
School 5 16.95 0.93 - 1.28 0.18
School 6 ‘ 16 01 .'
*significant at p~ .05 .
't TABLE 28 .
Estlmhd Means for Teacher roatmont interaction on
, Workirng It
N ] Teacher 1 - Teacher 2 Teacher 3
~ Treatment 1 - 27.61 19.45 21.89
Treatment 2 22.01 16.72 12.73 -
Treatment 3 : 18.45 . 16.82 14.81
) | N
TABLE 29 7’

™ TABLE 27 .

Nested WIlhln Teachers on.-Working It Out

\ Eatlmahs of Effects Between Schoolo

» A ' Estimated Estimates Standard Estimation

Estimates of Effects for Teacher X Tmtmom lntoractlon on
Working It Out '

K o . Teacher 1 “Teacher 2 Teacher 3
Treatment 1 . 206 - —4.47" .
Treatment 2 ' 5.61° 1.96
Treatment 3 |
“significant at p<.05 .

. -
TABLE 30 .

Standard Errors of Estimation for Teacher X Treatment
Interaction on Working It Out

\ Teacher 1 .Teacher2 = Teacher 3
Treatment 1 2.27 . 2.23 ‘
Treatment 2 ‘ _ 2.28 2.27

Treatment 3

160
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S T ~ TABLE 31

Summary of Analysis of Variance for Hlygma inference Tests

. Simultaneous Test Univariate F Statistic
Source ' af -~y F df Higgins 2 Higgins. 4
Constant 1 - R .
eatment, eliminating 2 099 0.39 (4,.326) 0.63 0.46

constant, toachor .
schoo! and class . -
Teacher, eliminating 2 078 11.05"° (4,328) 19.12*°* 15.22***
constant, treatment,
and school -
School w teacher 3 0.82 5.54*** (6,326) 269° 9.18"
Class w school/teacher 6 0.92 1.09 (12,326) 0.41 1.20
Treatment x teacher 4 0.96 0.94 (8.326) 0.89 1.51

. Treatment x school 86 0.95 0.76 12,326) 1.31 0.58

* " Treatment x class 12 0.8§ 0.83 (24,326) 1.00 0.59
. - Mean Squares
Within 164 : 15.43 15.30
.« Total N = 200 3 .
A ““*significant at g+ .001 ‘
significant at p- .01 T e
° signrflcant at p-—.05. :
‘ . TABLE 32

Estimates of Effects Between Teachers on
Higgins inference Test Two

Estimated : Estimates Standard Estimates of

- ’ Means of Error of Effects in
Effects Estimation S.D. units
Teacher 1 11.43 3.60° . 0.71 . .89
Teacher 2 11.32 3.49° 0.70
W, Teacher 3 7.83

‘significant at p- .05

' TABLE 33

Estimates of Effects Between Teachers on
Higgins Inference Test Four

: ‘Estimated Estimates Standard Estimatesof

Means of Error of Effects in
Effects Estimation S.D. units
Teacher 1 =~ - 11.47 3.44" 0.70 0.85
Teacher 2 1060 = 2.57° 0.70.° 0.64
Teacher 3 8.03 - .
*significant at p<-.05 .
146 - iy /
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&
, TABLE 34
Estimates of Effects Between Schools on
‘ Miggins inference Test Two
L% Ettlmqt,d‘Estlmtu Standard Estimates of
of Error of Effects in
‘Effects Estimation S.D. units
School 1 - 10.97 ~0.91 100 . -0.22
School 2 11.88 S
. Sohool 3 12.21 1.78 0.99 0.44
-~ School 4 10.43 A , .
School 5 8.686 1.68 ‘' 0.99 0.41
School 6 . 7.00 . ST
7 TABLE 35
Estimates of Effects Between Schools on -
- Miggins lnfmncg Test Four
Estimated . Estimates Standard Estimates of
Means “of Error of Effects in
EfgER. Estimation S.D. units
School 1 10.97 1.00 ., =-0.25
* School 2 ¢ 11.97 , :
- School 3 13.00 0.98 1.19
School 4 8.20 . ‘
School 5 7.77 0.99 -0.13
School 8 8.28 ,
*significant at p<.08
[ ]
. g ' 147
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TABLE 36 .
Smmnary of Amlyol- of Varianoe for ACER Soclal Sludbo Tests g

Simuitaneous Test Unlvariato F Statistic

Source ,_ df A F df Words Compre-
e ' hension
Constant 1 '
Treatment, eliminating 2 0.99 0.44 (4.3368) 0.29. 0.08
constant, teacher, .
school and class - _ . .
- Teacher, eliminating 2 095 239 = (43368) 385" 3.53°

constant, tl‘.lll’n.l‘lt

School w teacher 3 0.91 2.78 (6,338) 1.09 4.03*"
eoliminating constant, . o

treatment, teacher
and class - '

93* (12,338) 0.71

Ciass w school/teacher 6 0.88 1 0.82
Treatment x teacher 4 0.96 0.82 (8,338) 0.94 1.44
Treatment x schoaol 68 0.95 0.66 12,.338) 0.35 0.50
Treatment x class . 12 0.89 0.87 24.336) 0.61 0.29

. Mean Squares
Within * 169 . 4495 7503 .
Total N=205 | b
***significant at p<.001 .
*¢ significant at p<.01 .
* sigrificant at p<.05 :

. _ . TABLE 37

Estimates of Effects Between Schools on ACER
Social Studies Test: Ccvmpuhonslm

Estimated Estimates Standard Estimates of

Means of Error Effects in
- ** Effects Estimati on S.D. units’
School 1 28.99 467" 2.14 0.54
School 2 24.32 '
Schoolt 3 28.21 4.82° 2.09 0.56
School 4 23.39
School 5 24 .42 3.03 2.07 - 0.35
A School 6 21.40 '
*significant at p<.05 N .
148
163
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) . ~ TABLE 38

Summary of Anlg:l- of Varlance on Proilem Taske -
l.yo( Post-Testing

.
Il ~

- Simultaneocus Test Univariate F Statistic
Source . af A F ar Poverty Slums Indians GoNd -
Constant 1

Treatment, eliminating 2 0.77 2.83°* (8,158) 10.29*** 3.08 1.18 1.69"
. congtant, teacher, . . "
school and ciass

Taacher 2 0.71 3.72°** (8.,158) 0.20 2.01 1.61 10.83*"
School w teacher . 3 084 1.17 (12,200.3)1.03 2350.54 2086
Treatment x teacher 4 0.82 1.03 18,241.9)1.55 043147 213 °
" Treatment x school 6 0.56 2.08°° (24,276.8)2.77° 1.281.25 3.33*
’ _ - . Mean Squares
Within 82 230 276515 257
Total 100 R )
**'sign nt at p- N ; '
. t° significant at p-- 01 R o @ - .
© . significant at'p- ) . ' o L,
e TABLE39 | , el
» - Estlmhd Moano on Probl.m Task Poverty T
: at Delayed Admlnlnnthn N )
) | ] Schools v ..
3 -1 2 - 3 4 5 6. .
Treatment 1 440 469 406 ... 463 438 4.71
" Treatment 2 .*3.01 443 461 244 4.08 3.39 -
Treatment 3 .74 204 1.90 3.50 2.73 3.068
5 )
N _ TABLE 40 . _
i Estimates of Effects and Standard Error of Estimati$n
. Between Treatments x Schools Contrasts on Poverty [Test
s Schools i - -
1 — 2 "3 — 4 5 — 6
Effests S.E. Effects - S.E. Effects S.E.
Treatmet 1 ~-2.00 1.36 1.03 1.34 -0.01 1.24
Treatment 2 -3.12° 1.29 3.77° 1.27 1.00 1.24
Treatment3 ) _ :
*significant at b- .05 = _ ‘
149
J
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oo o s N L R S

L L Eetima %I Means on Problem Task: Goldflelds
e - . . Administered at Delayed Test Session -

v~ . '_ . .
; -~ - T - - ~

»
"."-',‘

- o TABLE 42 o0
L .. Estimates-of éﬂqcts and Standard Error of Estimation
et . - BetweBn Treatments x School Contrasts on Goldfields Test

-] 1, . 0 La - - v— T . ~ ~ s.

..‘_;“.- .H_“v'”f.g_‘:‘ o R - SChOO_IS .
c T N 1 — 2 -3 — 4 5 —.. 6
o) ~ _Effects S.E. [Effects S.E. Effects S.E.

" Treatment 1 " 3.20° 143 069 142 -1.67 . 1.31
: Treatment 2 = - 1.25 1.37 4.41" -1.33 -~0.83 1.3
. s Troatment 3 - : ' ‘ o A
*significant at p<.05 o P - e

-3

(R 3

, . . o | ' L ¢

- . .. . TABLE43 =

’ Estimates of Effects BetWeen eachers - _
| - on Problem Task: Goldfilds . " %

: T - ~  Estinfated Estimates Standard Estimatesof

v o "r; - , . Means - - of ; _Error of  Effect§in
- . ST o Effects. .Estimatiomn S.D. l% .
29

.- ' ~

1. ) - 3.1 - 1.79* . 039 . 11
*  + Teacher2 199 * 060 03% ., 037
Teacher 3 - ‘ o .1.39 . & =

o L I

&

o L e

--15() .‘ v ] ’_ ) - ‘;'__. " N -

a
q

]
. .
M .
R .
» g .
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T TR mMuE44
o Summary of Andlysls of Varlance on Tmnsfor Taslts
B : Simuitaneous Test Univariate F Statistic

P - - . R
- . -

Source.. - df A ,F-.. a df Indians Famine L

S —a -
: Constant ' 1 :
NS ,Treatment, eliminating -2 081 9.54** (4,348) 11 92"' 14.16"“
; ‘school, and class
.. Teacher
S -School w teacher
: Cilass w’school/teacher -
"~ ‘Treatment x teacher -
< Treatment x school -
. Treatment x class

49* 4,348) 4.46‘? . 1.86
05 : 0.65" -1.65 - -
87 . (1 - - 0.27 - .55 - ..
A7  (8348) 128 = 023

18 065 1.70: .

52 1.34 2.14*

- s S - Mean Squares

e ' - ) ' ’ .q

000000
88328m*t

NOROWN

fr\‘" Total N=211____ [ o
. . . ...signlﬁcant at p< w1 7_ - ." .l,._"- ' - -. . _. ‘ . : -

** significant at p<.01 ‘ :
- signiﬂeantatpgos_ S S : T

TABLE 45 S -

- Estimates of Effects Between Treatments on | ~
- ' Transfer Task: Indians L .
. %

oy o - e Estimated Estimates S ard Estimates of . ’
e . P S Means - of- E of Effectsin '@"
R - il 3 .. . Effects Estimstion S.D. units :
- Treatment 1 . . 345 - 1.68* .+ 0.34 0.84
, Treatment2 .. » ~ 2.58 0.81* 0.34 041 *©

-

~ Treatment3d - -~ . 177 ) -
‘signiﬁcéntkat p<.05 ..,

a e
—7
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,,. o . c - TAB}.E 46 R | \
e co Estlmates of EfTects Between Treatments on
o S | Transl‘er .Task: Famine -
«”}é'!k- o N . - ‘ﬁ .‘:- .
SET A i Estlmated Estnmates Standard Estnmaies of'
T R Means - . of Error*of = Effectsin .-
L : _ y Effects Estlmation S.D. umts ,
Treatmentd - | 'a.ss_ . 7?57' R . 0.84. - ~—;.-—
Treatment2. .= S 262 .. 053" 30 o 031 .
Treatment 3 2.09 |
L signlficant of p<: 05 - IR S : - ‘."l/?!
- W N £ \ - - . . . * T °
. "‘ | T - . . . ’ - - 4 . ) '-‘ T "
T TABLE47 L
SR - -
e Es!imates of Effects Between Teachers on
- Transfer Task: Indidns _
Estrmated Estimates Standard Estlmates of |
Means - of Error of - Effects in
: " ) Effects Estimation  S.D. units . °
. Teacher 1 = - 3.00 0.97*  0.34 - 047 -
Teacher 2 TR 2.76 0.74* 0.34 0.36
Teacher 3 - 2.03 .- - :
*significant at p<.05 - C - ' I
. TABLE48™ - T g
e T Summary of Analysls of Variance for Test-Retest- -
L o Control Grodp
Slmultaneous Test . Univariate F Statistic )
Source df A ) F o df Poverty City Indians Faﬁne
Constant - 1 ' '
.. Tests -1 0 98 0.30 (4 65) 0.09 - 0.09 103 0.16
o - - Mean Squares .
7 Within ,,, R _1.88 381 8.2 296
g Tote* & N=70 - L : .
. ' - . . . - ",- i - Qh -
152 N . . : )
" - » 1"6'7 - )
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7 TABLE 49 - "'.!-‘. o, f
7 SUmmary of Variance forTest-Retest- i " -
_ . Total Sample | |
‘ o A Slmultanaous Test o ":Univariate-F Sfetistic -

~ Source 3 df A F _ df Poverry C:ty Indians Famine -

| Constant - - 1. R L
 Tests,’elimin- . 1 .0.98 0_.—76 @ 199) 128 o.-zo. @20 052 .
" ating tonstant, St . -
and treatment = - - : - .
.Treatment -2 0.77 -7. 1***(8,398)10.94"**1 1 69"‘12 34 " 1814 -
_ Tests x,\_treatment 2097 074 (8,398) 106 002 124 - 1.29
Y ' ©.. 7 Mean Squares PR
S Within____ 202 - - 274 _ 379 424 340
- Yotal N=208 - S R :
"‘"sugniﬂcant at p-<.001 - )
- ** significantat p--.01 =~ - - . - ‘ .
o sngmflcam at p~2.05 ~ S /s
= T . R ’

L 4 < ) s ‘

ot ' ~ TABLE 50. » ‘
- Correlation Coefficlents Between Component Measures 5
e of Enquiry and Problem :Tasks N=172) T
T - ' Poven‘y 1 : -City Ung:ans " Famine
- Poverty Concept o 014 0.22*" 0.23* = 0.18"°
.City Concept . o0.18* ~ 0.27* .0.28° - " 0.12
* Higgins 2 ' 0 0.04. 0.11 CEE217 0.17"
Higgins 4 ' -0.03 - 0.10 e 01577 - 0.01
Answers ' 0.06 0.18" - 0.30" . 0.28*
Puzzles 0.15° 0.18* 0.40* 0.20*
Working It out 0.08 0.21* 0.39* 0.24*
*significant at p~.05 ¢ - ’ '
“ » N \&
} L]
¥
L9
J' | } ) !
| - 153 |
. 188 - : -
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. Lo A ‘ Y ) . . . B . \ ' .
' O _TABLE\51 =S IR '
Chi-Square Tests of Successive Latent Roots for
Canonical Analysis of Seven Enquiry Components .
, y and _JFour Problem Tasks L~ _
- Number of Canonical .z -.R . _Chi .
- Rootsv - R Squared § red -~ [ df . P
T, 0 . 0.53 0.28 - 711 "\ 28 <.001
Y 1 023 ' 005 17.5 18 N._S.
2 0.19° -0.04 88 : o - N.S.
3 - 0.12 0.02 2.5 4 N.S.
N . 4
TABLE 52 =
Transformation WQ!?hti and Factor Structure
: .Coetficlents of Canopical Variates .
. : __Transformation Waights Structure Coefﬁ'cients
. Predictor Measures ] b
' Poverty Concept 032 . 051
City t 0.30 a 0.58
o Higgins - 003 . 0.42
. Higgins 4 - - =0.21 0.26 -
Answaers .. 0.33 - 0.63
. Puzzies * - ;7 .0.35 - 0.74
. Working it Out . - =:0.31 - - 0.75
.7 Variance Extracted 0.34 '
- Criterion Measures
Poverty 0.05 - 0.38
: 0.25 0.62
- Indians 0.73 0.94
Famine 0.22 0.64
Variance Extracted . 0.46 ‘
~‘Canonical R ' , 0.53
Canonical R? : * 0.26
Redundancy of Criteria -~ 0.13
‘ given Predictors :
Total Reduridancy 0.15
) 7
154 —=-
: 3
169
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